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0HUFL pJDOHPHQW j 'DYLG 1DYDUUH JUDQG RXEOLp GHV SDSLHUV RIILFLHOV SRXU VRQ HQFDGUHPHQW HW VHV
FRQVHLOV WHFKQLTXHV0HUFL SRXU QRV ORQJXHV GLVFXVVLRQV WHFKQLTXHV VXU OHV GLIIpUHQWHVPRGpOLVDWLRQ
FRPSRUWHPHQWDOHV UpDOLVpHVGDQV FHWWH WKqVH HOOHVRQWSHUPLVG¶DPpOLRUHUJUDQGHPHQW ODTXDOLWpGHV
WUDYDX[SUpVHQWpV0HUFLpJDOHPHQWSRXUDYRLUVXHQGRVVHUOHU{OHGXGLUHFWHXUGHWKqVHHQUpSRQGDQW














SLVFLQH HW OHV QRPEUHX[ pFKDQJHV VFLHQWLILTXHV RXQRQ SRXUP¶DYRLU IDLW GpFRXYULU OD JDVWURQRPLH
LWDOLHQQHHWSRXUDYRLUSDUWDJpVHVUHFHWWHV0HUFLjeULF%DUERQLGLW'LGLHUSRXUVDSDWLHQFHORUVGHPD
GpFRXYHUWHGHO¶RXWLO3HW6KRSHWGHODPRGpOLVDWLRQ,&2PHUFLSRXUVRQDLGHVFLHQWLILTXHVDQVODTXHOOH
DXFXQGHPHV WUDYDX[ QH IRQFWLRQQHUDLW j O¶KHXUH DFWXHOOH0HUFL pJDOHPHQW SRXU O¶RUJDQLVDWLRQ GHV
GLYHUVHVVRUWLHVVSRUWLYHV0HUFLj0DUFR:LQFNOHUSRXUVRQpQHUJLHVDFRQQDLVVDQFHHWVDSDVVLRQGHV











0HUFL j WRXW OH JURXSH76) DX[ SHUPDQHQWV FDU LOV FRQWULEXHQW SRXU EHDXFRXS j OD ERQQH HQWHQWH





















pORLJQHPHQWV GH OD YLH0HUFL j0RKDPHG SRXU QRV ORQJXHV FRQYHUVDWLRQV WpOpSKRQLTXHV0HUFL j
0\ULDPHW$GULHQ(YDHW7ULVWDQSRXUOHXUMRLHGHYLYUH OHXUDPLWLpHW O¶H[HPSOHTX¶LOVSURGLJXHQW
0HUFL j0DQXHO SRXU QRV UHWURXYDLOOHV WRXMRXUV HQULFKLVVDQWHV0HUFL j1LFRODV SRXU FHV VRLUpHV GH
WUDYDLOHWGHUpSpWLWLRQVTXLP¶RQWEHDXFRXSDLGpHDLQVLTXHSRXUWRXWHVVHVUpIOH[LRQVVXUODYLHDYHF










GRQQHU0HUFL j0RQLTXH/XFDWPDPDUUDLQH VL DWWHQWLYH HW j VRQPDUL%HUQDUG DX['XODF HW DX[
9H\UDFPHUFLj1DWKDOLHHW%pDWULFH0DKpPHUFLjPHVJUDQGVSDUHQWVHWPHUFLDX[FRXVLQHV0DKp
,VDEHOOH6WpSKDQLHHWePLOLHPHUFLDX[FRXVLQV5RXVVHO5pPL6RSKLH/XFLOHHWeOLVH
8QPHUFL WRXWSDUWLFXOLHUjPHVSDUHQWV-HDQ3KLOLSSHHW%pQpGLFWHSRXU OHXUVRXWLHQWFRQWLQXHW OHV
QRPEUHXVHV UHOHFWXUHV HW O¶DPRXU TX¶LOVPH SURGLJXHQW FKDTXH MRXU0HUFL jPHV IUqUH HW V°XUV GH
P¶DFFRPSDJQHUDXTXRWLGLHQ&KDQWDOSRXUP¶DYRLUVXSSRUWpHGDQVOHVGHX[VHQVGXWHUPHWRXWDX
ORQJGHFHWWHGHUQLqUHDQQpHGHWKqVHSDVWRXMRXUVpYLGHQWHPHUFLSRXUVRQpQHUJLHGpERUGDQWH)ORUHQW










































































































































































































































)LJXUH 'HVFULSWLRQ GHV pYpQHPHQWV GX 3LFWXUH3XVK%XWWRQ H[WUDLW GX VWDQGDUG $5,1& 
$((&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)LJXUH $UFKLWHFWXUH ORJLFLHOOH HW PDWpULHOOH G























)LJXUH /HV FRPSRVDQWV GH QRWUH DUFKLWHFWXUH HW OHXU FRUUHVSRQGDQFH DYHF OH
PRGqOHDUFKLWHFWXUDO$5&+
)LJXUH'HVFULSWLRQ$$'/GHQRWUHDUFKLWHFWXUH
)LJXUH $UFKLWHFWXUH ORJLFLHOOH HW PDWpULHOOH G
































































)LJXUH ([WUDLW GX PRGqOH ,&2 GX VHUYHXU JHVWLRQ GX IRFXV GHV ZLGJHWV VXU UpFHSWLRQ GHV
pYpQHPHQWVPRXVH0RYHSURYHQDQWGHVDFWLRQVGHO¶XWLOLVDWHXU
























)LJXUH $UFKLWHFWXUH SK\VLTXH HW SDUWLWLRQQHPHQW VSDWLDO SRXU OD PLVH HQ °XYUH GHV V\VWqPHV
LQWHUDFWLIVDXWRWHVWDEOHV
)LJXUH3DUWLWLRQQHPHQWWHPSRUHOSRXUODPLVHHQ°XYUHGHVV\VWqPHVLQWHUDFWLIVDXWRWHVWDEOHV



















































































































































7DEOHDX $0'(& UpVXPDQW OHV GpIDLOODQFHV GHV FRPSRVDQWV GX 6HUYHU .LGV6HUYHU HW
6FHQH*UDSK
7DEOHDX/HVGLIIpUHQWVLWHPVXWLOLVpVGDQVQRWUHVFpQDULRSRXUOHVZLGJHWV














GDQVOHVGRPDLQHVJUDQGSXEOLF$LQVL OHVV\VWqPHVLQWHUDFWLIVTXLRQWpWpGpPRFUDWLVpV WHOVTXH OHV









DYLRQV FLYLOV RXGDQV OHV FHQWUHVGH FRPPDQGHHWFRQWU{OHGHV FHQWUDOHVQXFOpDLUHV&HVGRPDLQHV
FRPPHQFHQW j SHLQH j LQWpJUHU GHV V\VWqPHV LQWHUDFWLIV VHPEODEOHV j FHX[ TXH QRXV XWLOLVRQV
TXRWLGLHQQHPHQW$LQVLVLQRXVSUHQRQVO¶H[HPSOHGHVFRFNSLWVG¶DYLRQVFLYLOVVHXOVOHVFRFNSLWVGHV
DYLRQV OHV SOXV UpFHQWV WHOV TXH O¶$ O¶$ RX OH%RHLQJ  LQWqJUHQW HQ SOXV GHV LQWHUIDFHV
KRPPHPDFKLQHDQDORJLTXHVO¶XWLOLVDWLRQGHV\VWqPHVLQWHUDFWLIVSRXUODFRPPDQGHHWOHFRQWU{OHGHV
V\VWqPHV DYLRQLTXHV &HV V\VWqPHV LQWHUDFWLIV VRQW FRPSRVpV G¶pFUDQV SHUPHWWDQW O¶DIILFKDJH
G¶DSSOLFDWLRQVDYHFOHVTXHOOHVOHSLORWHSHXWLQWHUDJLUjWUDYHUVO¶XWLOLVDWLRQG¶XQHVRXULVHWG¶XQFODYLHU
/¶XWLOLVDWLRQ GHV V\VWqPHV LQWHUDFWLIV GDQV OHV FRFNSLWV G¶DYLRQV HVW UpJLH SDU GHV H[LJHQFHV GH
FHUWLILFDWLRQ TXL LPSRVHQW TXH FHX[FL VRLHQW FRQoXV HW GpYHORSSpV DYHF XQ QLYHDX GH VUHWp GH

































DSSOLFDELOLWp DX[ GLIIpUHQWV FRPSRVDQWV ORJLFLHOV GHV V\VWqPHV LQWHUDFWLIV QRXV HQ FKRLVLVVRQV XQH
SDUWLFXOLqUHPHQWDGDSWpHDXFRQWH[WHGH ODWKqVHHWGpYHORSSRQVVRQXWLOLVDWLRQDXVHLQGHVV\VWqPHV
LQWHUDFWLIVDYLRQLTXHV































HQVXLWH XQH DUFKLWHFWXUH JpQpULTXH IRQGpH VXU OH PRGqOH DUFKLWHFWXUDO $5&+ SRXU OHV V\VWqPHV


















j WUDYHUV O¶DSSOLFDWLRQGHQRV WUDYDX[jXQHpWXGHGHFDV UpDOLVWHLVVXHGXPLOLHXGH O¶DYLRQLTXHXQ
V\VWqPHLQWHUDFWLILQVSLUpGX)OLJKW&RQWURO8QLWOHV\VWqPHSHUPHWWDQWGHFRPPDQGHUHWFRQWU{OHUOH
SLORWHDXWRPDWLTXHGHO¶DYLRQHWVHVGLIIpUHQWVSDUDPqWUHV



















&HWWH SUHPLqUH SDUWLH SUpVHQWH OH FRQWH[WH GH OD WKqVH DLQVL TXH OHV WUDYDX[ H[LVWDQWV
SHUWLQHQWVSDUUDSSRUWjFHFRQWH[WH




XWLOLVpV SRXU OD FRPPDQGH HW OH FRQWU{OH GHV V\VWqPHV FULWLTXHV GDQV OHV FRFNSLWV G¶DYLRQV
FLYLOV"









































GpYHORSSHU GHV V\VWqPHV LQWHUDFWLIV DYHF XQ QLYHDX GH VUHWp GH IRQFWLRQQHPHQW HW G¶XWLOLVDELOLWp













ͳǤͳ ǯ±  °    Ø  
ǯ
3RXU IDLUHYROHU O¶DYLRQ OHSLORWH RSqUH OHV V\VWqPHVDYLRQLTXHV JUkFHj GHV LQWHUIDFHVKRPPH
PDFKLQH DSSHOpHV V\VWqPHV GH FRPPDQGH HW FRQWU{OH HW VLWXpHV GDQV OH FRFNSLW /H WHUPH V\VWqPH






















'DQV OHV DQQpHV  O¶DXJPHQWDWLRQ GX QRPEUH GH V\VWqPHV DYLRQLTXHV LPSOLTXH XQH
DXJPHQWDWLRQGXQRPEUHGHV\VWqPHVGHFRPPDQGHHWFRQWU{OHHWGRQFGXQRPEUHGHFDGUDQVHWERXWRQV
SUpVHQWV GDQV OHV FRFNSLWV 3RXU pYLWHU FHWWH DXJPHQWDWLRQ GX QRPEUH G¶DIILFKDJHV HW GH ERXWRQV
O¶LQGXVWULHDYLRQLTXHDGpYHORSSpj OD ILQGHVDQQpHVGHQRXYHDX[FRFNSLWVDSSHOpV OHVJODVV
FRFNSLWV /D GLIIpUHQFH SULQFLSDOH DYHF OHV FRFNSLWV DQDORJLTXHV UpVLGH GDQV O¶LQWURGXFWLRQ G¶pFUDQV
SHUPHWWDQW GHV DIILFKDJHV QXPpULTXHV &HX[FL UHQGHQW SRVVLEOH OD MX[WDSRVLWLRQ G¶DIILFKDJHV
G¶LQIRUPDWLRQV SURYHQDQW GH SOXVLHXUV V\VWqPHV DYLRQLTXHV VXU XQ PrPH pFUDQ /H FRQWU{OH GHV
LQIRUPDWLRQV SURYHQDQW GHV V\VWqPHV DYLRQLTXHV HVW GRQF JUDQGHPHQW IDFLOLWp SRXU OHV SLORWHV
&HSHQGDQW SRXU FRPPDQGHU OHV V\VWqPHV DYLRQLTXHV OHVSLORWHVXWLOLVHQW FRPPHGDQV OHV FRFNSLWV
DQDORJLTXHVGHVERXWRQVSK\VLTXHVPLVjGLVSRVLWLRQjF{WpGHVDIILFKDJHV&HWWHJpQpUDWLRQGHFRFNSLWV
FRQFHUQHWRXWHODIDPLOOHGHV$$HW$PDLVpJDOHPHQWO¶$DLQVLTXHOHV%RHLQJ
 HW  /D )LJXUH UHSUpVHQWH XQ FRFNSLW G¶$ VXU OHTXHO RQ SHXW YRLU TXH OHV VL[ pFUDQV
UHPSODFHQWXQJUDQGQRPEUHGHFDGUDQVTXLpWDLHQWSUpVHQWGDQVOHFRFNSLWGHO¶$&HWWHJpQpUDWLRQ



































3RXU LOOXVWUHUFHWWH pYROXWLRQQRXVSUHQRQV O¶H[HPSOHGX V\VWqPHGH FRPPDQGHHW FRQWU{OH GX
V\VWqPHGHJHVWLRQGHYRODSSHOp)06SRXU)OLJKW0DQDJHPHQW6\VWHPTXLSHUPHWGHJpUHUOHSODQGH
YROFDOFXOHUODWUDMHFWRLUHHWODSRVLWLRQGHO¶DYLRQ«/D)LJXUHPRQWUHO¶pYROXWLRQGXV\VWqPHGH
FRPPDQGH HW FRQWU{OH GX )06 HQWUH OHV JODVV FRFNSLWV HW OHV FRFNSLWV LQWHUDFWLIV /H V\VWqPH GH



















































VRLHQW GpYHORSSpV DYHF XQ QLYHDX GH VUHWp GH IRQFWLRQQHPHQW FRKpUHQW DYHF OH VHUYLFH TX¶LOV
IRXUQLVVHQW/HV\VWqPHGHFRPPDQGHHWFRQWU{OHG¶XQV\VWqPHDYLRQLTXHFULWLTXHHVWGRQFSDUH[WHQVLRQ
OXLPrPHXQV\VWqPHFULWLTXH$LQVL OHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHGRLYHQWrWUHGpYHORSSpV
DYHF XQ QLYHDX GH VUHWp GH IRQFWLRQQHPHQW FRKpUHQW DYHF FHOXL GHV V\VWqPHV TX¶LOV SHUPHWWHQW GH
FRPPDQGHUHWFRQWU{OHU



















































FRQGLWLRQV PpWpRURORJLTXHV OHV DpURSRUWV DOHQWRXUV« 7RXWHV FHV DFWLYLWpV YRQW rWUH HIIHFWXpHV DX
WUDYHUV O¶XWLOLVDWLRQ GHV V\VWqPHV GX FRFNSLW /¶LQWHUDFWLRQ YD GRQF VH UpVXPHU j GpFOHQFKHU GHV
































HIIHW LO HVW EHDXFRXSPRLQV FKHU GHPRQWHU XQ UpVHDX LQIRUPDWLTXH SOXW{W TXH UHOLHU GH QRPEUHX[





































V\VWqPHV DQDORJLTXHV FRQVWLWXpV GH SOXV G¶XQH FHQWDLQH GH ERXWRQV SRXVVRLUV HW URWDWLIV GH MDXJHV







FRQWU{OH GDQV OHV FRFNSLWV G¶DYLRQV FLYLOV $LQVL OHV V\VWqPHV LQWHUDFWLIV SHUPHWWHQW G¶DPpOLRUHU OD
SHUIRUPDQFHGHVSLORWHVDLQVLTXHOHVFRWVGHIDEULFDWLRQHWGHPDLQWHQDQFHGXFRFNSLWHWSOXVLPSRUWDQW



















































GpFULW pJDOHPHQW OHV SURSULpWpV SULQFLSDOHV GHV V\VWqPHV FULWLTXHV OHV QRWLRQV GH VUHWp GH






&HV WURLV SUHPLqUHV VHFWLRQV DPqQHQW GHV SUREOpPDWLTXHV SRXU OH GpYHORSSHPHQW GHV V\VWqPHV
LQWHUDFWLIVHWGHVV\VWqPHVFULWLTXHV/HVWURLVGHUQLqUHVVHFWLRQVGHFHFKDSLWUHSUpVHQWHQWO¶pWDWGHO¶DUW
GHV PpWKRGHV XWLOLVpHV SRXU UpVRXGUH FHV SUREOpPDWLTXHV $LQVL OD TXDWULqPH VHFWLRQ SURSRVH GHV





































GLUHFWHPHQW GHV VRUWLHV SURGXLWHV SDU OH V\VWqPH HW GH ODPDQLqUH GRQW HOOHV VRQW LQWHUSUpWpHVSDU OH
V\VWqPH&HWWHILJXUHPHWpJDOHPHQWHQpYLGHQFHOHIDLWTXHOHVHQWUpHVGXV\VWqPHLQWHUDFWLIQHVRQWSDV
VHXOHPHQW GHV GRQQpHV PDLV pJDOHPHQW GHV pYpQHPHQWV GpFOHQFKpV SDU O¶XWLOLVDWHXU SURYHQDQW GH
















/D )LJXUH SUpVHQWH OD GpFRPSRVLWLRQ VLPSOLILpH G¶XQ V\VWqPH LQWHUDFWLI &HOXLFL HVW











FHOXL SHUPHWWDQW G¶DIILFKHU OHV LQIRUPDWLRQV j O¶XWLOLVDWHXU SHXW GLIIpUHU JUDQGHPHQW &H ORJLFLHO
VSpFLILTXHHVWDSSHOpSLORWHLQIRUPDWLTXHRXGULYHU
$LQVLOHGpYHORSSHPHQWG¶XQV\VWqPHLQWHUDFWLISHXWV¶DYpUHUWUqVFRPSOLTXpFDULOQpFHVVLWHjOD























W\SHGHFRWTXHOHXUGpIDLOODQFHHQWUDLQHUDLWx /HVV\VWqPHVFULWLTXHVSDUUDSSRUWj ODYLHKXPDLQH VDIHW\FULWLFDOSRXUTXLXQHGpIDLOODQFH

















GHUHPRQWHUjODVXUIDFHHWGRQFODPRUWGHVSDVVDJHUVx /HV V\VWqPHV LQWHUDFWLIV FULWLTXHV SDU UDSSRUW j ODPLVVLRQ 1RXV SRXYRQV SDU H[HPSOH FLWHU OHV
V\VWqPHVGHFRPPDQGHHWFRQWU{OHG¶XQHVRQGHVSDWLDOHGRQWODGpIDLOODQFHSHXWSURYRTXHUXQHVRUWLH
















j OD FRQFHSWLRQ GH V\VWqPHV LQIRUPDWLTXHV QRQLQWHUDFWLIV &HV SURSULpWpV IRQW O¶REMHW GH SOXVLHXUV
WUDYDX[VWDQGDUGVHWUHFRPPDQGDWLRQV1RXVSUpVHQWRQVGDQVOHVVRXVVHFWLRQVVXLYDQWHVOHVSULQFLSDOHV
SURSULpWpV GHV V\VWqPHV LQWHUDFWLIV O¶HQVHPEOH GHVSURSULpWpV SHUPHWWDQW GH JDUDQWLU OD TXDOLWp GX











HQWUH O¶KRPPH HW OD PDFKLQH HQ JDUDQWLVVDQW TXH OH V\VWqPH HVW DJUpDEOH j XWLOLVHU ILDEOH
FRPSUpKHQVLEOHHWSHUPHWG¶DFFRPSOLUOHVWkFKHVQpFHVVDLUHVjO¶XWLOLVDWHXU(OOHVVHGLYLVHQWHQGHX[
FDWpJRULHV TXL VRQW OD IOH[LELOLWp GH O¶LQWHUDFWLRQ TXLSHUPHWGH TXDOLILHU ODPDQLqUH GRQW OH V\VWqPH
pFKDQJHGHVLQIRUPDWLRQVDYHFO¶XWLOLVDWHXUHWODUREXVWHVVHGHO¶LQWHUDFWLRQTXLSHUPHWGHTXDOLILHUOD







(OOHV VRQW OLpHV j OD FRQFHSWLRQ DXWDQW ORJLFLHOOH TXH PDWpULHOOH GX V\VWqPH (OOHV VRQW WUqV
IRUWHPHQWOLpHVDX[SURSULpWpVFODVVLTXHVGHO¶LQJpQLHULHGHFRQFHSWLRQ(OOHVSHUPHWWHQWSDUH[HPSOHGH
JDUDQWLU OD FDSDFLWp G¶pYROXWLRQ GX V\VWqPH VDPDLQWHQDELOLWp VHV SHUIRUPDQFHV HW VRQ H[KDXVWLYLWp
IRQFWLRQQHOOHVDFDSDFLWpjIRXUQLUjO¶XWLOLVDWHXUOHVIRQFWLRQVGRQWLODEHVRLQ&HVSURSULpWpVUHOqYHQW




















































2UJDQL]DWLRQ  FRPPH©OH GHJUp VHORQ OHTXHO XQ SURGXLW SHXW rWUH XWLOLVp SDU GHV XWLOLVDWHXUV
LGHQWLILpV SRXUDWWHLQGUHGHVEXWVGpILQLVDYHF HIILFDFLWp HIILFLHQFH HW VDWLVIDFWLRQGDQVXQ FRQWH[WH
G¶XWLOLVDWLRQVSpFLILpª&HWWHSURSULpWpVHGpFRPSRVHGRQFHQWURLVIDFWHXUVx /¶HIILFDFLWpHVWODFDSDFLWpjDWWHLQGUHOHEXWSUpYXx /¶HIILFLHQFHHVWODFDSDFLWpjDWWHLQGUHOHUpVXOWDWSUpYXDYHFXQHIIRUWHWXQWHPSVPLQLPDOx /DVDWLVIDFWLRQFRUUHVSRQGDXFRQIRUW HWDXUHVVHQWLGH O¶XWLOLVDWHXU ORUVGHVRQ LQWHUDFWLRQDYHF OH
V\VWqPH
/¶XWLOLVDELOLWpHVWXQHSURSULpWpIRQGDPHQWDOHSRXUOHVV\VWqPHVLQWHUDFWLIV(QHIIHWVLXQV\VWqPH
Q¶HVW SDV XWLOLVDEOH O¶XWLOLVDWHXU QH SRXUUD SDV V¶HQ VHUYLU HW GRQF SDU H[WHQVLRQ OH V\VWqPH VHUD
LQFDSDEOHGHUHPSOLUOHVHUYLFHGpVLUpHWQHIRQFWLRQQHUDSDVFRPPHOHVXJJqUH6XVDQ'UD\GDQVVRQ
VORJDQ©,IWKHXVHUFDQ¶WXVHLWLWGRHVQ¶WZRUNª
&HWWH SURSULpWp HVW DXMRXUG¶KXL ODUJHPHQW UpSDQGXH HW PLVH HQ °XYUH GDQV OD FRPPXQDXWp GH





,O HVW LPSRUWDQW GH QH SDV FRQVLGpUHU O¶XWLOLVDELOLWp G¶XQ V\VWqPH VHXOHPHQW ORUVTXH FHOXLFL HVW
GpYHORSSpHWGHODSUHQGUHHQFRPSWHWRXWDXORQJGXGpYHORSSHPHQW&HODSHXWrWUHUpDOLVpHHQSUHQDQW
HQFRPSWHO¶DQDO\VHGHVEHVRLQVXWLOLVDWHXUVORUVGHODFRQFHSWLRQGXV\VWqPHHWHQXWLOLVDQWGHVSURFHVVXV
























SHUVRQQH TXL UpVXOWHQW GH O
XWLOLVDWLRQ HIIHFWLYH HWRX DQWLFLSpH G
XQ SURGXLW V\VWqPH RX VHUYLFHª























/D VpFXULWp G¶XQ V\VWqPH HVW GpILQLH FRPPH OD SURSULpWp GH FHOXLFL j VH SURWpJHU GHV DWWDTXHV









VRQW FRPSRVpHV GH GLYHUVHV SURSULpWpV FRPSOpPHQWDLUHV &HV SURSULpWpV SHUPHWWHQW HQ IRQFWLRQ GX
V\VWqPHFRQVLGpUpGHPHWWUHO¶DFFHQWVXUOHVDVSHFWVOHVSOXVSHUWLQHQWVGHFHVGHX[QRWLRQVHQIRQFWLRQ
GHVDSSOLFDWLRQVDX[TXHOOHVOHV\VWqPHHVWGHVWLQp2QGLVWLQJXHDLQVLx /DGLVSRQLELOLWp$YDLODELOLW\FDSDFLWpGXV\VWqPHjrWUHSUrWSRXUVRQXWLOLVDWLRQx /DILDELOLWp5HOLDELOLW\FDSDFLWpGXV\VWqPHjIRXUQLUXQVHUYLFHFRUUHFWHWFRQWLQXx /DVpFXULWpLQQRFXLWp6DIHW\FDSDFLWpGXV\VWqPHjpYLWHUOHVFRQVpTXHQFHVFDWDVWURSKLTXHVSRXU














/D GpIDLOODQFH G¶XQ V\VWqPH FRUUHVSRQG j O¶RFFXUUHQFH G¶XQ FRPSRUWHPHQW LQDFFHSWDEOH GX






















RX GXUDQW OD SKDVH RSpUDWLRQQHOOH OHXU VLWXDWLRQ SDU UDSSRUW DX[ IURQWLqUHV GX V\VWqPH LQWHUQH RX
H[WHUQH OHXU FDXVH SKpQRPpQRORJLTXH GXHV j O¶KRPPH RX GXHV j GHV SKpQRPqQHV QDWXUHOV OHXU






IDXWHV SHQGDQW OH GpYHORSSHPHQW GX V\VWqPH 2Q HPSORLH JpQpUDOHPHQW GHV WHFKQLTXHV GH
GpYHORSSHPHQWULJRXUHXVHVGHODIRUPDOLVDWLRQGHODPRGpOLVDWLRQ«x /DWROpUDQFHDX[IDXWHVIDXOWWROHUDQFHSHUPHWG¶pYLWHUODGpIDLOODQFHGXV\VWqPHHQSUpVHQFHGH















/H FKRL[ GHV FULWqUHV VXU OHVTXHOV SRUWHU XQ LQWpUrW SDUWLFXOLHU SRXU OD PHVXUH GH VUHWp GH




GDQV FH FDV GH JDUDQWLU XQH SUREDELOLWp G¶RFFXUUHQFHGH GpIDLOODQFH FDWDVWURSKLTXH SDU KHXUHGH YRO
LQIpULHXUHjKSRXUWRXVOHVV\VWqPHVFULWLTXHV
±±°
/HVV\VWqPHV LQWHUDFWLIVFULWLTXHV UHOqYHQWj OD IRLVGHVSURSULpWpVGHV V\VWqPHV LQWHUDFWLIVHWGH
FHOOHVGHVV\VWqPHVFULWLTXHV3DUPL WRXWHVFHOOHVTXHQRXVDYRQVH[SRVpHVSUpFpGHPPHQWFHUWDLQHV
SHXYHQW rWUH SOXV LPSRUWDQWHV TXH G¶DXWUHV HQ IRQFWLRQ GX GRPDLQH G¶DSSOLFDWLRQ GHV V\VWqPHV
FRQFHUQpV $LQVL GDQV OH GRPDLQH GHV V\VWqPHV LQWHUDFWLIV FULWLTXHV SDU UDSSRUW j O¶DFWLYLWp
HQWUHSUHQHXULDOHFRPPHSDUH[HPSOHOHVWpOpYLVLRQVLQWHUDFWLYHVRXOHVMHX[YLGpRVO¶XVHUH[SHULHQFH






H[WHQVLRQDX[ V\VWqPHV LQWHUDFWLIV FULWLTXHVSDU UDSSRUW j ODYLHKXPDLQH QRXV UHWLHQGURQVGRQF OHV
SURSULpWpVGHVUHWpGHIRQFWLRQQHPHQWHWG¶XWLOLVDELOLWpFRPPHpWDQWOHVSOXVLPSRUWDQWHVjJDUDQWLU
&HVGHX[SURSULpWpVVRQWRUWKRJRQDOHVHWSHXYHQWVHUHWURXYHUHQFRQIOLW&HFLDpWpPRQWUpGDQVOHV




SDU H[HPSOH GHV WHFKQLTXHV G¶LQWHUDFWLRQ DYDQFpHV SHXW DIIHFWHU VD VUHWp GH IRQFWLRQQHPHQW HQ
LQWURGXLVDQWGHVIRQFWLRQQDOLWpVVXSSOpPHQWDLUHVHWGRQFHQDXJPHQWDQWODFRPSOH[LWpGXORJLFLHO
&HV GHX[ SURSULpWpV VRQW JpQpUDOHPHQW WUDLWpHV GHPDQLqUH VpSDUpH ORUV GH OD FRQFHSWLRQ HW GX
GpYHORSSHPHQWGXV\VWqPHVDQVpWXGLHUOHXULPSDFWPXWXHO,OHVWIRQGDPHQWDOGHSUHQGUHHQFRPSWHFHV



























GX V\VWqPH (OOHV SHXYHQW rWUH PDWpULHOOHV HW ORJLFLHOOHV HW SHXYHQW rWUH GpOLEpUpHV RX QRQ 3DU
H[HPSOHO¶RXEOLG¶XQHpWDSHGDQVXQHSURFpGXUHRXXQDSSXLVXUXQPDXYDLVERXWRQ
1RXV SUpVHQWRQV GDQV OHV VRXVVHFWLRQV VXLYDQWHV O¶pWDW GH O¶H[LVWDQW GHV PpWKRGHV RXWLOV HW




1RXV QRXV LQWpUHVVRQV GDQV FHWWH WKqVH SOXV SDUWLFXOLqUHPHQW DX[ IDXWHV ORJLFLHOOHV GH
GpYHORSSHPHQW HW DX[ IDXWHV QDWXUHOOHV HQ RSpUDWLRQ YRLU &KDSLWUH &¶HVW SRXU FHOD TXH QRXV
GpWDLOORQVHQVHFWLRQOHVGLIIpUHQWHVQRWDWLRQVIRUPHOOHVSRXUODGHVFULSWLRQGHVV\VWqPHVLQWHUDFWLIV














GH SUpYHQWLRQ HW G¶pOLPLQDWLRQ GHV IDXWHV ORJLFLHOOHVGH GpYHORSSHPHQW1RXV SRXYRQV SDU H[HPSOH
FLWHUx /¶XWLOLVDWLRQGHSURFHVVXVVSpFLDOLVpVFRPPHOHVSURFHVVXVGHFRQFHSWLRQFHQWUpHXWLOLVDWHXUWHOVOH
SURFHVVXV 8VHU&HQWHUHG 6\VWHP 'HVLJQ *|UDQVVRQ *XOOLNVHQ HW %RLYLH  TXL SHUPHW
G¶LGHQWLILHUOHVSUREOqPHVG¶XWLOLVDELOLWpWRXWDXORQJGXSURFHVVXVGHGpYHORSSHPHQWHWWRXWDXORQJ
GXF\FOHGHYLHGXV\VWqPHRXOHSURFHVVXVSURSRVpSDUOHVWUDYDX[GH0DUWLQLH3DODQTXHHW1DYDUUH








/D WROpUDQFH DX[ IDXWHV ORJLFLHOOHV Q¶D TXH WUqV SHXpWp DERUGpH GDQV OH GRPDLQH GHV V\VWqPHV















HW QRQ DFFHVVLEOHV DX SXEOLF &HSHQGDQW DYHF O¶LQWURGXFWLRQ GH QRXYHOOHV WHFKQRORJLHV FRPPH OHV
UpVHDX[ LQIRUPDWLTXHV GDQV OHV DYLRQV FHV TXHVWLRQV FRPPHQFHQW j VH SRVHU SRXU OHV V\VWqPHV
HPEDUTXpV FRPPH OH PRQWUHQW OHV WUDYDX[ GH 'HVVLDWQLNRII HW DO  TXLPHWWHQW HQ pYLGHQFH















SDU UDSSRUW j O¶LQWURGXFWLRQG¶XQQRXYHDXPDWpULHO HQ DGDSWDQW OH ORJLFLHO VRXVMDFHQW$LQVL VL O¶RQ
UHSUHQG O¶H[HPSOH GH O¶LQWURGXFWLRQ G¶XQ pFUDQ WDFWLOH GDQV XQ FRFNSLW G¶DYLRQ OD VUHWp GH







WUDYDX[GH '1DYDUUH33DODQTXHHWDOTXLSUpVHQWHQW OD UHFRQILJXUDWLRQG\QDPLTXHGH OD








&HVIDXWHVQDWXUHOOHVGpPRQWUHQW ODQpFHVVLWpG¶DOOHUSOXV ORLQTXH ODSUpYHQWLRQFODVVLTXHGHVIDXWHV
GXUDQWOHGpYHORSSHPHQWHQSUHQDQWHQFRPSWHOHVIDXWHVSRXYDQWDSSDUDLWUHHQRSpUDWLRQ
'DQV FHW REMHFWLI OHV WUDYDX[ GH 7DQNHX&KRLWDW HW DO  HW $ 7DQNHX&KRLWDW 
SURSRVHQWG¶LQWpJUHUGHVPpFDQLVPHVGH WROpUDQFH DX[ IDXWHV DX[FRPSRVDQWVGHEDVHGHV V\VWqPHV
LQWHUDFWLIVOHVZLGJHWV3RXUFHODFHVWUDYDX[SURSRVHQWG¶DSSOLTXHUXQHDUFKLWHFWXUHDXWRWHVWDEOHDX[






/HV HUUHXUV KXPDLQHV VRQW pWXGLpHV GHSXLV GH QRPEUHXVHV DQQpHV HW RQW pWp FODVVLILpHV SDU OHV
WUDYDX[ GH 5HDVRQ  /HV HUUHXUV KXPDLQHV SHXYHQW rWUH SUpYHQXHV RX WROpUpHV 'HDUGHQ HW
+DUULVRQHW/DSULH'HVZDUWHVHWDO'HQRPEUHX[PR\HQVRQWpWpGpYHORSSpVSRXUOD
SULVHHQFRPSWHGHFHWWHSUREOpPDWLTXH1RXVFLWHURQVSDUH[HPSOHx /H GpYHORSSHPHQW GHPDQXHO G¶XWLOLVDWLRQ FRPPH SUpVHQWp SDU OHV WUDYDX[ GH %RZHQ HW5HHYHV
x /DIRUPDWLRQGHVXWLOLVDWHXUVjO¶DLGHGHIRUPDWLRQVVSpFLDOLVpHVTXLSHXYHQWrWUHFUppHVHWVXSSRUWpHV
DXPRPHQWGXGpYHORSSHPHQWGXV\VWqPHFRPPHSURSRVpSDUOHVWUDYDX[GH0DUWLQLH3DODQTXHHW



























SHUPHWWDQWGH UHSUpVHQWHU OH UHWRXU VpPDQWLTXH UDSLGHTXL HVW UHQGXj O¶XWLOLVDWHXU&HOXLFL HVW SOXV
FRPPXQpPHQW FRQQX VRXV VD GpQRPLQDWLRQ DQJODLVH IHHGEDFN HW UHSUpVHQWH OHV PRGLILFDWLRQV













FRPSUpKHQVLEOHV SDU OH FRQWU{OHXU GH GLDORJXH HW LO WUDGXLW pJDOHPHQW OHV GRQQpHV SURYHQDQW GX
FRQWU{OHXUGHGLDORJXHHQGRQQpHVFRPSUpKHQVLEOHVSDUOHQR\DXIRQFWLRQQHOx /H FRQWU{OHXU GH GLDORJXH DVVXUH OH VpTXHQFHPHQW GHV WkFKHV LO GpFULW HQ IRQFWLRQ GH O¶pWDW GX
V\VWqPHO¶HQVHPEOHGHVWkFKHVDXWRULVpHVDLQVLTXHO¶HIIHWGHO¶H[pFXWLRQGHFHOOHVFLx /H FRPSRVDQW G¶LQWHUDFWLRQ ORJLTXH RX SUpVHQWDWLRQ WUDGXLW OHV LQIRUPDWLRQV IRXUQLHV SDU OH





H[HPSOH OHVZLGJHWV DX FRPSRVDQWG¶LQWHUDFWLRQ ORJLTXHHW WUDQVIRUPH OHVGRQQpHVSURYHQDQWGX







ODQDWXUHGHVGRQQpHVTXLWUDQVLWHQWHQWUHFKDTXHFRPSRVDQWx /HV REMHWV GX GRPDLQH GpFULYHQW OHV GRQQpHV SURYHQDQW GLUHFWHPHQW RX LQGLUHFWHPHQW GX QR\DX
IRQFWLRQQHOx /HVREMHWVGHSUpVHQWDWLRQGpFULYHQWGHPDQLqUHDEVWUDLWHOHVpYpQHPHQWVSURYRTXpVSDUO¶XWLOLVDWHXU
















/HPRGqOH DUFKLWHFWXUDO09& SRXU0RGqOH9XH &RQWU{OHXU D pWp GpILQL SDU OHV WUDYDX[ GH
.UDVQHU HW 3RSH  HW D SRXU REMHFWLI GH JDUDQWLU XQ VXSSRUW SRXU XQH FRQFHSWLRQ LWpUDWLYH GHV
DSSOLFDWLRQVLQWHUDFWLYHV/D)LJXUHSUpVHQWHFHPRGqOHDUFKLWHFWXUDOHWSHUPHWHWPHWWUHHQpYLGHQFH


























1RXV GpFULYRQV GDQV FHWWH VHFWLRQ OH ODQJDJH DUFKLWHFWXUDO $$'/ $UFKLWHFWXUH $QDO\VLV DQG
'HVLJQ /DQJXDJH 6$( ,QWHUQDWLRQDO  HW SOXV SDUWLFXOLqUHPHQW VD UHSUpVHQWDWLRQ JUDSKLTXH











1RXVYHQRQVGHSUpVHQWHU OHV DUFKLWHFWXUHV ORJLFLHOOHV VSpFLILTXHV DX[ V\VWqPHV LQWHUDFWLIV&HV
DUFKLWHFWXUHV SHUPHWWHQW GH JDUDQWLU XQH SDUWLH GHV SURSULpWpV LQWHUQHV GH FHV V\VWqPHV WHOOHV TXH OD













FRPSRVDQWV GX V\VWqPH LQWHUDFWLI SDU H[HPSOH O¶HQVHPEOH GHV FRPSRVDQWV GpFULWV SDU OH PRGqOH
DUFKLWHFWXUDO$5&+
/¶XWLOLVDWLRQ GH FHV QRWDWLRQV SHUPHW QRWDPPHQW G¶DYRLU XQH DSSURFKH SOXV ULJRXUHXVH GDQV OH
GpYHORSSHPHQWGHVV\VWqPHVLQWHUDFWLIVHQOHYDQWOHVDPELJXwWpVOLpHVDXODQJDJHQDWXUHO$-'L[
HWG¶DPpOLRUHUODFRPPXQLFDWLRQHQWUHOHVGLIIpUHQWVDFWHXUVGXF\FOHGHGpYHORSSHPHQW1DYDUUH
/¶HQVHPEOH GH FHV QRWDWLRQV SHXW rWUH FODVVpV VXLYDQW OHXUV FDUDFWpULVWLTXHV LQWULQVqTXHV GH
PRGpOLVDWLRQHQTXDWUHFDWpJRULHV'1DYDUUH33DODQTXHHWDOx /HVQRWDWLRQVWH[WXHOOHVx /HVQRWDWLRQVEDVpHVVXUOHVIOX[x /HVQRWDWLRQVEDVpHVVXUOHVpWDWVx /HVQRWDWLRQVEDVpHVVXUOHVUpVHDX[GH3HWUL
'DQVOHVVRXVVHFWLRQVVXLYDQWHVQRXVSUpVHQWRQVSRXUFKDFXQHGHFHVFDWpJRULHVOHVQRWDWLRQVTXL
OHXUVRQW OHVSOXVUHSUpVHQWDWLYHVDILQG¶HQGpGXLUHOHXUVDYDQWDJHVHW LQFRQYpQLHQWV(QSOXVGHOHXU
UHSUpVHQWDWLYLWp GH OHXU FDWpJRULH OHV QRWDWLRQV TXH QRXV DYRQV FKRLVLHV GH SUpVHQWHU VRQW




























HIIHFWXHU ODPrPH DFWLRQREVHUYDEOH&HWWH LQWHUDFWLRQ HVW LPPpGLDWH HW SHUPHW XQH FRPPXQLFDWLRQ
V\QFKURQHDLQVLTXHGHVpFKDQJHVGHGRQQpHV
/HFRPSRUWHPHQWGHVSURFHVVXVHVWGpFULWJUkFHjGHVH[SUHVVLRQVDOJpEULTXHVDSSHOpHVH[SUHVVLRQV
FRPSRUWHPHQWDOHV /HV FRPSRUWHPHQWV FRPSOH[HV VRQW H[SULPpV SDU FRPSRVLWLRQ G¶H[SUHVVLRQV
FRPSRUWHPHQWDOHV VLPSOHVDX WUDYHUV O¶XWLOLVDWLRQG¶HQHQVHPEOHG¶RSpUDWHXUVGpILQLVSDU ODQRWDWLRQ
/2726x 2SpUDWHXUGHVpTXHQFH3!!4x 2SpUDWHXUGHGpVDFWLYDWLRQ3>!4x 2SpUDWHXUGHV\QFKURQLVDWLRQ$__%x 2SpUDWHXUGHFKRL[%>@%
(QILQOHVSURFHVVXVSHXYHQWFRPPXQLTXHUHQWUHHX[SDUGHX[PR\HQVGLVWLQFWVx &RPPXQLFDWLRQSDUSDVVDJHGHYDOHXUVSDUH[HPSOHVLXQSURFHVVXV$UpDOLVHO¶DFWLRQDHWXQ
SURFHVVXV%UpDOLVHO¶DFWLRQD"[LQWDORUVODYDOHXUHVWSDVVpHDXSURFHVVXV%DXWUDYHUVO¶XWLOLVDWLRQ























8VL;0/ /LPERXUJ 9DQGHUGRQFNW HW DO  SRXU 86HU ,QWHUIDFH H;WHQVLEOH 0DUNXS

















FRXUV GH OHXUV WUDLWHPHQWV VXFFHVVLIV &HV GLIIpUHQWHV QRWDWLRQV VRQW EDVpHV VXU OH FRQFHSW GH
WUDQVIRUPDWLRQG¶LQIRUPDWLRQFHVpOpPHQWVVRQWOLpVHQWUHHX[SDUGHVDUFVUHSUpVHQWDQWVOHVIOX[&HV
IOX[ SHXYHQW rWUH ILOWUpV RX IXVLRQQpV HW SHUPHWWHQW GH WUDQVPHWWUH OH UpVXOWDW SURGXLW DX FRPSRVDQW
VXLYDQW
&HVQRWDWLRQVVRQWVRXYHQWFRQVDFUpHVjODGHVFULSWLRQGHVSDUDPqWUHVOLpVDX[LQWHUDFWLRQVDYHF
O¶XWLOLVDWHXU FRPPH SDU H[HPSOH ,&RQ 'UDJLFHYLF  TXH QRXV SUpVHQWRQV FLGHVVRXV 6TXLG\










/D )LJXUH SUpVHQWH XQ H[HPSOH G¶XWLOLVDWLRQ GH OD QRWDWLRQ ,&RQ OD PRGpOLVDWLRQ GH OD






OH GLVSRVLWLI VXP GDQV O¶H[HPSOH GHV GLVSRVLWLIV j UHWRXU JUDSKLTXHV SURGXLVDQW XQ DIILFKDJH








/HVQRWDWLRQVEDVpHVVXUOHVpWDWVSHXYHQWrWUHFODVVpHVHQSOXVLHXUVFDWpJRULHVx /HVDXWRPDWHVjpWDWV ILQLV RX)60SRXU)LQLWH6WDWH0DFKLQHV WHOVTXH OHV+LHUDUFKLFDO6WDWHV
0DFKLQH%ODQFKHW%HDXGRXLQ/DIRQTXHQRXVGpFULYRQVFLGHVVRXVOHV6ZLQJ6WDWHV$SSHUW
HW%HDXGRXLQ/DIRQHW+HSKDLV7.'XPDVHWDOx /HVQRWDWLRQVEDVpHVVXUOHVpWDWVDYHFXQHQRWLRQGHIOX[WHOOHVTXH1L00LW&RQLQ[HWDORX
























/HV UpVHDX[ GH 3HWUL 3HWUL  VRQW XQH QRWDWLRQ IRUPHOOH SHUPHWWDQW GH PRGpOLVHU OH
FRPSRUWHPHQW G¶XQ V\VWqPH j WUDYHUV O¶XWLOLVDWLRQ GH SODFHV SRXYDQW FRQWHQLU GHV MHWRQV HW SDU XQ
HQVHPEOH GH WUDQVLWLRQV SHUPHWWDQW OHV FKDQJHPHQWV G¶pWDWV /¶pWDW GX V\VWqPH HVW GpFULW SDU OD
GLVWULEXWLRQHWODYDOHXUGHVMHWRQVGDQVVHVGLIIpUHQWHVSODFHV





























FHX[ D\DQW DWWUDLWV DX QR\DX IRQFWLRQQHO OH FRQWU{OHXU GH GLDORJXH OH FRPSRVDQW G¶LQWHUDFWLRQ
















SURSRVpH SRXU OD GHVFULSWLRQ GH V\VWqPHV LQWHUDFWLIV FULWLTXHV FRPPH OHV DSSOLFDWLRQV GHV FRFNSLWV
LQWHUDFWLIV %DUERQL 3DODQTXH HW DO  OHV DSSOLFDWLRQV SRVW:,03 DSSOLTXpHV DX FRQWH[WH GHV













GLIIpUHQWV FRPSRVDQWV VRQW DSSHOpV GHV YDULDQWHV /HV GLYHUVLILFDWLRQV PDWpULHOOH HW ORJLFLHOOH
SHUPHWWHQWGHWROpUHUUHVSHFWLYHPHQWOHVIDXWHVPDWpULHOOHVGHGpYHORSSHPHQWHWOHVIDXWHVORJLFLHOOHV
GHGpYHORSSHPHQW/DGLYHUVLILFDWLRQHVWWUqVFRQWUDLJQDQWHHOOHVXSSRVHGHGpYHORSSHUGHPDQLqUH
GLIIpUHQWH SOXVLHXUV YDULDQWHV G¶XQPrPH FRPSRVDQW j SDUWLU G¶XQH VSpFLILFDWLRQ FRPPXQH &HOD
LQFOXWXQGpYHORSSHPHQWSDUGHVpTXLSHVGLIIpUHQWHVHWLVVXHVGHIRUPDWLRQVGLIIpUHQWHVXWLOLVDQWGHV
DOJRULWKPHVGHVODQJDJHVHWGHVRXWLOVGHSURJUDPPDWLRQGLIIpUHQWVx /D VpJUpJDWLRQ TXL FRQVLVWH jXQH LVRODWLRQVSDWLDOHHW WHPSRUHOOHGHVFRPSRVDQWV UpSOLTXpV HWRX













/D )LJXUH HVW H[WUDLWH GHV WUDYDX[ GH 6WRLFHVFX )DEUH HW 5R\  HW SUpVHQWH XQH
FODVVLILFDWLRQGHVSULQFLSDX[PpFDQLVPHVGHWROpUDQFHDX[IDXWHVHQIRQFWLRQGHVGHX[FULWqUHVLGHQWLILpV
SUpFpGHPPHQW 1RXV SUpVHQWRQV GDQV OHV VRXVVHFWLRQV VXLYDQWHV OHV SULQFLSDX[ PpFDQLVPHV GH
WROpUDQFHDX[IDXWHVH[LVWDQWV,OHVWLPSRUWDQWGHQRWHUTXHOHVPpFDQLVPHVSHUPHWWDQWODWROpUDQFHGHV














/H SULQFLSH GHV EORFV GH UHFRXYUHPHQW HVW SUpVHQWp HQ )LJXUH $LQVL XQ FRPSRVDQW
LPSOpPHQWDQWO¶DSSURFKHGHVEORFVGHUHFRXYUHPHQWHVWFRPSRVpGH1YHUVLRQVGXFRPSRVDQWDSSHOpV
GHVDOWHUQDQWVHWG¶XQWHVWG¶DFFHSWDWLRQ6LODSUHPLqUHYHUVLRQGXFRPSRVDQWIRXUQLWXQUpVXOWDWFRUUHFW
FRQIRUPH DX WHVW G¶DFFHSWDWLRQ F¶HVW FH UpVXOWDW TXL HVW HQYR\p FRPPH VRUWLH GHV EORFV GH
UHFRXYUHPHQW 6L OH UpVXOWDW GH OD SUHPLqUH YHUVLRQ GX FRPSRVDQW Q¶HVW SDV FRQIRUPH DX WHVW
G¶DFFHSWDWLRQRQUHSRUWHO¶H[pFXWLRQGXFDOFXOjODGHX[LqPHYHUVLRQGXFRPSRVDQWHWDLQVLGHVXLWH





















































UpVXOWDWV DLQVL TX¶XQH QRWLILFDWLRQ G¶HUUHXU RX GH YDOLGLWp GH FH UpVXOWDW 6L OH SUHPLHU FRPSRVDQW D










/D WROpUDQFH DX[ IDXWHV HVW WUqV SUpVHQWH GDQV OHV V\VWqPHV DYLRQLTXHV HW QRWDPPHQW GDQV OHV
V\VWqPHV GH FRPPDQGHV GH YROV pOHFWULTXHV 1RXV SUpVHQWRQV FLGHVVRXV GHX[ H[HPSOHV QRWRLUHV





/HV FRPPDQGHV GH YRO FKH]$LUEXV UHSRVHQW VXU XQH SURJUDPPDWLRQ QDXWRWHVWDEOH 7UDYHUVH
/DFD]HHW6RX\ULV&KDTXHFDOFXODWHXUHVWFRPSRVpFRPPHSUpVHQWpHQ)LJXUHGHGHX[
FDOFXODWHXUVLQGpSHQGDQWVHWVpJUpJXpVOH&20SRXU&RPPDQGRXFRPPDQGHTXLHIIHFWXHODIRQFWLRQ
DOORXpH DX FDOFXODWHXU HW OH 021 SRXU 0RQLWRULQJ RX FRQWU{OH TXL YpULILH OH IRQFWLRQQHPHQW GX






















3RXU UpSRQGUHDX[SUREOpPDWLTXHVGHGHVFULSWLRQ IRUPHOOHGHV V\VWqPHV LQWHUDFWLIVQRXVDYRQV
SUpVHQWpOHVGLIIpUHQWHVDUFKLWHFWXUHVORJLFLHOOHVVSpFLDOLVpHVSRXUOHVV\VWqPHVLQWHUDFWLIVDLQVLTXHOHV

























1RXVSUpVHQWRQVGDQVXQSUHPLHU WHPSVJUkFHj O¶H[HPSOHGXFRFNSLW LQWHUDFWLIGH O¶$ OHV
DUFKLWHFWXUHV ORJLFLHOOHV HW SK\VLTXHV GHV FRFNSLWV LQWHUDFWLIV TXL OXL VRQW VLPLODLUHV &HFL LQFOXW
QRWDPPHQW OD SUpVHQWDWLRQ GX VWDQGDUG $5,1&  TXL GpILQLW OHV DSSOLFDWLRQV LQWHUDFWLYHV GH WHOV
FRFNSLWV
1RXVSUpVHQWRQVGDQVXQVHFRQGWHPSVOHVFRQWUDLQWHVGHGpYHORSSHPHQWORJLFLHOGDQVO¶DYLRQLTXH
OLpHV DX EHVRLQ GH FHUWLILFDWLRQ GH O¶DYLRQ HW SOXV SDUWLFXOLqUHPHQW FHOOHV TXL V¶DSSOLTXHQW DX
GpYHORSSHPHQWORJLFLHOHWDX[V\VWqPHVLQWHUDFWLIV
(QILQ QRXV SUpVHQWRQV O¶pWDW DFWXHO GH VUHWp GH IRQFWLRQQHPHQW GHV GLIIpUHQWV V\VWqPHV GH



















)LJXUH VRQW SOXV TX¶XQ VLPSOH GLVSRVLWLI G¶DIILFKDJH FH VRQW GHV FDOFXODWHXUV FRPSOH[HV
DVVLPLODEOHVjGHVRUGLQDWHXUVGHEXUHDX(QHIIHWXQH'8HVWFRQVWLWXpHG¶XQpFUDQ/&'G¶XQHFDUWH
JUDSKLTXH HW G¶XQ PRGXOH G¶DFTXLVLWLRQ HW GH WUDLWHPHQW /D FDUWH JUDSKLTXH HVW UHVSRQVDEOH GHV








































TXH OHV LQIRUPDWLRQVPpWpRURORJLTXHV OHSODQGHYRO OHVDXWUHVDYLRQVGDQV OHFKDPSGHYRO OHV
DpURSRUWVHWEDOLVHVjSUR[LPLWpGHO¶DYLRQx /H(:'(QJLQH:DUQLQJ'LVSOD\TXLSHUPHWG¶DIILFKHUOHVSDUDPqWUHVPRWHXUVHWOHVPHVVDJHV
G¶DOHUWHx /H6'6\VWHP'LVSOD\TXLSHUPHWG¶DIILFKHUOHVSDUDPqWUHVG¶pWDWGHO¶HQVHPEOHGHVV\VWqPHVGH


































FRPPXQLFDWLRQ UHSRVH VXU OD PDQLSXODWLRQ G










DVVH]VHPEODEOHVDX[FRPSRVDQWV LQWHUDFWLIVDYHF OHVTXHOVQRXVDYRQV O¶KDELWXGHG¶LQWHUDJLU VXUQRV








3RXU XQH PrPH DSSOLFDWLRQ OHV ZLGJHWV VRQW RUJDQLVpV HQWUH HX[ GH PDQLqUH KLpUDUFKLTXH /H
FRPSRVDQWHQFKDUJHGHOHXURUJDQLVDWLRQHVWDSSHOpOHJUDSKHGHVFqQH,OSHXWrWUHFRPSDUpjXQDUEUH
GHZLGJHWV(QHIIHWFHUWDLQVZLGJHWVOHVFRQWDLQHUVRQWODFDSDFLWpGHUHJURXSHUG¶DXWUHVZLGJHWV/HV
FRQWDLQHUVFRUUHVSRQGHQWDX[Q°XGVGH O¶DUEUH HW VRQWDSSHOpVSDUHQWV WDQGLVTXH OHVZLGJHWVTX¶LOV










HW DVVXUH OD FRKpUHQFH VWUXFWXUHOOH HQWUH FHV GHX[ pOpPHQWV GX V\VWqPH LQWHUDFWLI LO SHUPHW













&RQFUqWHPHQWODGpILQLWLRQGHFKDTXHZLGJHWGDQVOHVWDQGDUGHVWGLYLVpHHQFLQTSDUWLHVx 8QHGHVFULSWLRQWH[WXHOOHGXZLGJHWHWGHVRQFRPSRUWHPHQW'HILQLWLRQVHFWLRQx 8QHWDEOHGHGHVFULSWLRQGHVSDUDPqWUHVGXZLGJHW:LGJHWSDUDPHWHUWDEOHx 8QHWDEOHGHGHVFULSWLRQGHVSDUDPqWUHVQpFHVVDLUHVjO¶LQVWDQFLDWLRQGXZLGJHW&UHDWLRQVWUXFWXUH
WDEOHx 8QHGHVFULSWLRQGHVpYpQHPHQWVSRXYDQWrWUHHQYR\pVSDUOHZLGJHW(YHQWVWUXFWXUHWDEOHVx 8QH GHVFULSWLRQ GHV SDUDPqWUHV PRGLILDEOHV j O¶H[pFXWLRQ SDU O¶8$ 5XQWLPH PRGLILDEOH
SDUDPHWHUVWDEOH
3RXULOOXVWUHUODGHVFULSWLRQGHVZLGJHWVGDQVOHVWDQGDUG$5,1&QRXVSUHQRQVO¶H[HPSOHGX






































(QDEOH O¶8$YD DSSHOHU ODPpWKRGHVHW(QDEOH GXZLGJHW DYHF OD YDOHXU GH VRQ FKRL['H FHWWH
























FOLTXDQW j O¶DLGH GX.&&8 VXU XQ3LFWXUH3XVK%XWWRQ RX33%/H.&&8 HQYRLH OH FOLF DX6HUYHU TXL
LGHQWLILHOHZLGJHWFLEOpSDUFHFOLF33%HWOXLWUDQVIqUHO¶pYpQHPHQW/H3LFWXUH3XVK%XWWRQWUDLWHFHW
pYpQHPHQWHQHQYR\DQWXQ$B(97B6(/(&7,21jO¶8$HWHQGHPDQGDQWXQHPRGLILFDWLRQGHVRQUHQGX






ZLGJHWPHW DORUV j MRXU VRQpWDW LQWHUQHHWQRWLILHFHFKDQJHPHQWG¶pWDW DX6HUYHU TXL DFWXDOLVH VRQ
DIILFKDJHLFLOHERXWRQVHUDJULVpGHPDQLqUHjQRWLILHUjO¶XWLOLVDWHXUVRQLQDFWLYLWp
/HVWDQGDUG$5,1&SURSRVHXQHFODVVLILFDWLRQGHVZLGJHWVHQVL[FDWpJRULHVHQIRQFWLRQGH
OHXUV IRQFWLRQQDOLWpV&HVFDWpJRULHVQHVRQWSDVH[FOXVLYHV HW XQZLGJHWSHXWDSSDUWHQLUjSOXVLHXUV
FDWpJRULHV /HV WUDYDX[ GH $ 7DQNHX&KRLWDW  SURSRVHQW XQH FODVVLILFDWLRQ SOXV SRXVVpH GHV
ZLGJHWV GpILQLV SDU OH VWDQGDUG$5,1& &HOOHFL V¶DSSXLH VXU GHV pWXGHV HUJRQRPLTXHV HW SOXV
SDUWLFXOLqUHPHQWVXUOHVWUDYDX[GH)DUHQFTXLRQWSHUPLVGHFRQVWDWHUTXHFHUWDLQVZLGJHWVpWDLHQW
FRQFHUQpVSDUOHVPrPHVSURSULpWpVHUJRQRPLTXHV/DFODVVLILFDWLRQSURSRVpHSDU$7DQNHX&KRLWDW
 SUpVHQWpH HQ )LJXUH HVW FRQVWLWXpH GH FODVVHV UHJURXSDQW GHVZLGJHWV FRQFHUQpV SDU OHV
PrPHV UqJOHV HUJRQRPLTXHV /HV GLIIpUHQWHV FODVVHV GpILQLHV IRUPHQW XQH DUERUHVFHQFH j SOXVLHXUV
QLYHDX[G¶DEVWUDFWLRQOHVVRXVFODVVHVKpULWDQWGHVUqJOHVHUJRQRPLTXHVGHVFODVVHVSUpFpGHQWHVGDQVOD
KLpUDUFKLH
&HWWHFODVVLILFDWLRQSUpVHQWHOHVDYDQWDJHVVXLYDQWV$7DQNHX&KRLWDWx (OOH SHUPHW GH VXLYUH O¶pYROXWLRQ GX VWDQGDUG $5,1&  HQ SURSRVDQW XQH YXH RUJDQLVpH GH
O¶HQVHPEOHGHVZLGJHWVGXVWDQGDUGx (OOHSHUPHWGHVpOHFWLRQQHUGHIDoRQSUpFLVHOHZLGJHWFRUUHVSRQGDQWDXEHVRLQGHO¶XWLOLVDWHXUOHV
ZLGJHWVVRQWFODVVpVVHORQOHVUqJOHVHUJRQRPLTXHVHWGRQFHQIRQFWLRQG¶XQREMHFWLIG¶XWLOLVDWLRQx (OOHSHUPHWG¶LGHQWLILHUOHVUqJOHVV¶DSSOLTXDQWjGHVJURXSHVGHZLGJHWVYLDOHVUqJOHVHUJRQRPLTXHV
TXLVRQWDSSOLTXpHVDXGpSDUWSRXUFODVVHUOHVZLGJHWVx (OOHSHUPHWGHGLPLQXHU OH WHPSVGH UHFKHUFKHGHVUqJOHVHW UHFRPPDQGDWLRQV OHVZLGJHWVG¶XQH
PrPHFODVVHpWDQWOLpVSDUOHVPrPHVUqJOHVHWUHFRPPDQGDWLRQV
/DFODVVLILFDWLRQSUpVHQWpHHQ)LJXUHSUpVHQWHTXDWUHQLYHDX[G¶DEVWUDFWLRQOHZLGJHWpWDQWOH
SUHPLHUQLYHDX/HVHFRQGQLYHDXG¶DEVWUDFWLRQFRUUHVSRQGDXEXWSUHPLHUGXZLGJHWx /HVZLGJHWVG¶DFWLRQ LOVSHUPHWWHQWj O¶XWLOLVDWHXUG¶LQWHUDJLUDYHF OH V\VWqPHSRXUSDUH[HPSOH
HQWUHUGHVGRQQpHVJUkFHjXQH]RQHG¶pGLWLRQGHWH[WHRXODQFHUXQWUDLWHPHQWDXWUDYHUVO¶XWLOLVDWLRQ




PHWWUH j MRXU UpJXOLqUHPHQW XQ JURXSH GHZLGJHWV /HVZLGJHWV GH FHWWH FODVVH VRQW OHVZLGJHWV


































XQH SKDVH G¶LQLWLDOLVDWLRQ HW XQH SKDVH G¶H[pFXWLRQ /D SKDVH G¶LQLWLDOLVDWLRQ FRUUHVSRQG j
O¶LQVWDQFLDWLRQSDUOH&'6GHWRXVOHVZLGJHWVGpILQLVSDUO¶8$')DLQVLTXHGXJUDSKHGHVFqQHDVVRFLp
3RXU LQVWDQFLHU FHV GLIIpUHQWV FRPSRVDQWV OH &'6 XWLOLVH XQH ELEOLRWKqTXH GH ZLGJHWV /D SKDVH





'XUDQW ODSKDVHG¶H[pFXWLRQ OHV pFKDQJHV HQWUH OH&'6HW O¶8$GRLYHQW UHVSHFWHU OHSURWRFROH









































$B(YHQWV O¶8$GHPDQGHDX&'6 ODPLVHj MRXUGHVSDUDPqWUHVGHVZLGJHWVYLDGHV DSSHOVGH
PpWKRGHVQRWpHV$BVHW3DUDPHWHUVDILQGHPRGLILHUOHUHQGXJUDSKLTXHGHO¶DSSOLFDWLRQSRXUTX¶LO
FRUUHVSRQGH j VRQ pWDW 'XUDQW FHWWH SKDVH OH V\VWqPH HIIHFWXH pJDOHPHQW XQ UHQGX JUDSKLTXH
FRPPXQpPHQW DSSHOp IHHGEDFN &HOXLFL HVW ORFDO DX &'6 HW SHUPHW DX[ SLORWHV G¶DYRLU XQ UHWRXU
JUDSKLTXHLPPpGLDWFRUUHVSRQGDQWjFHVDFWLRQV1RXVSRXYRQVFLWHUFRPPHH[HPSOHOHGpSODFHPHQW











HW YpULILHQW O¶DSSOLFDWLRQ GHV H[LJHQFHV FRQFHUQDQW OD FRQFHSWLRQ GH O¶DYLRQ VRQ H[SORLWDWLRQ
FRPPHUFLDOHDLQVLTXHODIRUPDWLRQGHVSLORWHV$LQVLVLO¶RQUHSUHQGO¶H[HPSOHGHO¶$LUEXV$FHOXL
FLDGSURXYHUVDFRPSDWLELOLWpUHVSHFWLYHPHQWDYHFOHVQRUPHV&6($6$HW&)5





V\VWqPHV DYLRQLTXHV WRXW HQ SUHQDQW HQ FRPSWH O¶HQVHPEOH GH O¶HQYLURQQHPHQW RSpUDWLRQQHO GH
O¶DYLRQHWGHVHVIRQFWLRQV(OOHGpILQLWDLQVLOHF\FOHGHFRQFHSWLRQHWGHYLHGHVV\VWqPHVDYLRQLTXHV
HQ SUHQDQW HQ FRPSWH OHV DVSHFWV GH YDOLGDWLRQ GHV H[LJHQFHV GHV DXWRULWpV GH FHUWLILFDWLRQ HW GH
YpULILFDWLRQGHFRQIRUPLWpGHVV\VWqPHVDYLRQVHWGHO¶DYLRQHQWLHUDYHFFHVH[LJHQFHVx /DQRUPH$536$(,QWHUQDWLRQDOTXLSURSRVHGHVPpWKRGHVSRXUpYDOXHUODVUHWpGH
IRQFWLRQQHPHQWGHVV\VWqPHVG¶XQDYLRQHQYXHGHVDFHUWLILFDWLRQ
&HV QRUPHV VRQW FRPSOpWpHV SDU G¶DXWUHV QRUPHV SOXV SUpFLVHV HW VSpFLILTXHV VXU OHV
UHFRPPDQGDWLRQVSRXUOHGpYHORSSHPHQWGHVORJLFLHOVDYLRQLTXHVWHOVTXHODQRUPH'2&57&$





UDSSRUW DX WUDYDLO SUpVHQWp GDQV FHWWH WKqVH$LQVL OD VHFWLRQ  SUpVHQWH OD QRUPH &6 HW SDU














/D&6 YRLU )LJXUH GRQQH OHV H[LJHQFHV G¶XQ SRLQW GH YXH GH OD FRQFHSWLRQ GHV
V\VWqPHVHWpTXLSHPHQWVGHVWLQpVjrWUHXWLOLVpVSDUOHVSLORWHVSRXUIDLUHYROHUHWQDYLJXHUO¶DYLRQ(OOH
LPSRVH TXH FHV V\VWqPHV GH FRQWU{OHFRPPDQGH GRLYHQW SHUPHWWUH DX SLORWH G¶DFFRPSOLU WRXWHV OHV
WkFKHVTX¶LODjHIIHFWXHUSRXUSLORWHUO¶DYLRQ/HVLQIRUPDWLRQVSUpVHQWpHVSDUFHVV\VWqPHVGRQQpHV
GHV V\VWqPHV DYLRQLTXHV HW WkFKHV DFFHVVLEOHV DX[ SLORWHV GRLYHQW O¶rWUH GH PDQLqUH FODLUH HW QRQ







V\VWqPHVDYLRQLTXHV(OOH LPSRVHGHJDUDQWLU OH IRQFWLRQQHPHQWFRUUHFWHQYROGH WRXV OHV V\VWqPHV
DYLRQLTXHV FULWLTXHV F¶HVWjGLUH OHV V\VWqPHV GRQW OH G\VIRQFWLRQQHPHQW GLPLQXHUDLW OD VpFXULWp
LQQRFXLWp VDIHW\ GH O¶DYLRQ 'H ODPrPHPDQLqUH FHWWH QRUPH LPSRVH GH JDUDQWLU TXH OHV DXWUHV
V\VWqPHVDYLRQLTXHVQHSXLVVHQWSDVDIIHFWHUOHFRPSRUWHPHQWGHVV\VWqPHVFULWLTXHV&HWWHQRUPHGRQQH



































OD SHUWH HW OHV G\VIRQFWLRQQHPHQWV HQ YDOHXU DSSHOpV HUURQpHV GHV IRQFWLRQV G¶DIILFKDJH HW GH
FRQWU{OHx /DGHVFULSWLRQGHVHIIHWVGHFHVGpIDLOODQFHVVXUOHSLORWDJHGHO¶DYLRQODFKDUJHGHWUDYDLOGHVSLORWHV
,OHVWLPSRUWDQWGHQRWHUTXHOHVHIIHWVGHVGpIDLOODQFHVGHVV\VWqPHVGHFRPPDQGHHWFRQWU{OHVRQW





FRPSRVDQW KXPDLQ GX V\VWqPH LQWHUDFWLI 3RXU FHOD O¶$0&  UHFRPPDQGH GH GRFXPHQWHU OHV








3OXVSUpFLVpPHQW ODQRUPH'2&V¶DSSXLHj OD IRLV VXU OHSURFHVVXVGHGpYHORSSHPHQWGHV
V\VWqPHVGHODQRUPH$536$(,QWHUQDWLRQDOHWVXUO¶DQDO\VHGHVUHWpGHIRQFWLRQQHPHQW




KDXW QLYHDX LQFOXDQW OHV H[LJHQFHV IRQFWLRQQHOOHV HW QRQIRQFWLRQQHOOHV WHOOHV TXH OHV
H[LJHQFHVGHVUHWpGHIRQFWLRQQHPHQW
R /DSKDVHGHGHVLJQ6:'HVLJQ3URFHVVTXLSHUPHWGHUDIILQHUOHVH[LJHQFHVGHKDXWQLYHDX


























































ULVTXHV SUpOLPLQDLUHV DXWDQW IRQFWLRQQHOOHV TX¶DUFKLWHFWXUDOHV FRQVLVWH j DQDO\VHU OHV IRQFWLRQV HW







OHV FRUUHVSRQGDQFHV HQWUH OHV QLYHDX[ GH FULWLFLWp GHVPRGHV GH GpIDLOODQFH GH O¶$0& OHV
QLYHDX[GH'$/GpILQLVSDUODQRUPH'2&HWOHVREMHFWLIVTXDQWLWDWLIVHQWHUPHVGHSUREDELOLWpGH
GpIDLOODQFHSDUKHXUHGHYROGHO¶DYLRQ
,O HVW LPSRUWDQW GH QRWHU TXH OHV V\VWqPHV SRXYDQW SURYRTXHU GHV GpIDLOODQFHV FDWDVWURSKLTXHV
QpFHVVLWHQWHQSOXVGXQLYHDX'$/$ODFRXYHUWXUHGXFULWqUHIDLOVDIH&HFULWqUHLPSRVHTX¶DXFXQH

























'HSXLV OHV DQQpHV  O¶LQIRUPDWLTXH HPEDUTXpH GDQV OHV DYLRQV UHSRVH VXU XQH DUFKLWHFWXUH












/H VWDQGDUG$5,1& VSHFLILFDWLRQ  $((&GpILQLW OH FRPSRUWHPHQW HW O¶LQWHUIDFH GHV
V\VWqPHVG¶H[SORLWDWLRQWHPSVUpHOHPEDUTXpVGDQVO¶DYLRQLTXH,OGpILQLWXQHLQWHUIDFHTXLSHUPHW OH






















$LQVL OD FRPPXQLFDWLRQ SDU TXHXLQJ HVW SDUWLFXOLqUHPHQW DGDSWpH SRXU O¶HQYRL GH PHVVDJHV
PXOWLSOHV GDQV OH FDV R LOV VRQW WRXV LPSRUWDQWV SDU H[HPSOH GHV FRPPDQGHV j HIIHFWXHU SDU XQ
V\VWqPH/DFRPPXQLFDWLRQSDUVDPSOLQJ TXDQW j HOOH HVW SDUWLFXOLqUHPHQW DGDSWpHSRXU O¶HQYRLGH
PHVVDJHV R VHXOH OD GHUQLqUH YDOHXU HVW LPSRUWDQWH SDU H[HPSOH ODPLVH j MRXU GH OD YDOHXU G¶XQ
FDSWHXU
3RXUFRQFOXUHOHVWDQGDUG$5,1&HVWSDUWLFXOLqUHPHQWLQWpUHVVDQWSRXUO¶DSSURFKHSUpVHQWpH













/HV H[LJHQFHV GH VUHWp GH IRQFWLRQQHPHQW SRXU OD FHUWLILFDWLRQ GHV DYLRQV LPSRVHQW TXH OHV






VRQW GHSXLV ORQJWHPSV GpYHORSSpV HQ LQWpJUDQW GHVPpFDQLVPHV GH WROpUDQFH DX[ IDXWHV WHOV TXH OH








GX &'6 VRQW QRQLQWHUDFWLYHV O¶XWLOLVDWLRQ GX FXUVHXU \ HVW LPSRVVLEOH HW LQWHUGLWH (Q HIIHW OHV
DSSOLFDWLRQVDIILFKpHVVXUFHV]RQHVVRQWXQLTXHPHQWGHVDSSOLFDWLRQVG¶DIILFKDJHG¶LQIRUPDWLRQ(OOHV
VRQWGpYHORSSpHVjODPDQLqUHGHVDSSOLFDWLRQVFKDUJpHVGHO¶DIILFKDJHGDQVOHVJODVVFRFNSLWVHWHOOHV











V\VWqPHV DYLRQLTXHV FULWLTXHV j FHV V\VWqPHV LQWHUDFWLIV PHWWUH HQ SODFH GHV SURFHVVXV GH
















/¶DUFKLWHFWXUHGHV V\VWqPHV LQIRUPDWLTXHV HPEDUTXpVGDQV O¶DYLRQHVW GpILQLHSDU OHV VWDQGDUGV
$5,1&HW/HVWDQGDUG$5,1&HVWSDUWLFXOLqUHPHQWLQWpUHVVDQWSRXUO¶DSSURFKHSUpVHQWpH
GDQV FHWWH WKqVH FDU LO GpILQLW OHV SULQFLSHV GH VpJUpJDWLRQ VSDWLDOH HW WHPSRUHOOH SRXU OHV V\VWqPHV
LQIRUPDWLVpV GDQV O¶DYLRQLTXH ,O SHUPHW OD GpILQLWLRQ GH ]RQHV GH FRQILQHPHQW HQWUH OHVTXHOOHV OD
SURSDJDWLRQGHIDXWHVQ¶HVWSDVSRVVLEOHOHVUHQGDQWDLQVLSDUWLFXOLqUHPHQWDGDSWpHVDX[SULQFLSHVGH
WROpUDQFHDX[IDXWHV
/HV V\VWqPHV LQWHUDFWLIV GRLYHQW rWUH GpYHORSSpV GHPDQLqUH j DWWHLQGUH XQ QLYHDX G¶DVVXUDQFH
pTXLYDOHQWjFHOXLGHVV\VWqPHVGRQWLOVSHUPHWWHQWG¶DVVXUHUOHFRQWU{OH/HVV\VWqPHVLQWHUDFWLIVVRQW
GpYHORSSpVjO¶KHXUHDFWXHOOHDYHFXQQLYHDXG¶DVVXUDQFH'$/&LOVQHVHUYHQWGRQFTX¶DXFRQWU{OHGHV
V\VWqPHV QRQFULWLTXHV /HV V\VWqPHV FULWLTXHV VRQW FRQWU{OpV JUkFH j GHV V\VWqPHV LQWHUDFWLIV
©KLVWRULTXHVªDQDORJLTXHVHWJODVVFRFNSLWVTXLUHVSHFWHQWGHVQLYHDX[G¶DVVXUDQFH'$/$HW'$/
% 3RXU SRXYRLU FRPPDQGHU HW FRQWU{OHU OHV V\VWqPHV FULWLTXHV GH O¶DYLRQ j O¶DLGH GHV V\VWqPHV
LQWHUDFWLIV LO HVW QpFHVVDLUH GHPHWWUH HQ SODFH GHVPpWKRGHVHWPR\HQV SRXU SHUPHWWUH G¶DVVXUHU j
WUDYHUVOHXUGpYHORSSHPHQWXQQLYHDXG¶DVVXUDQFHPD[LPDOOHQLYHDX'$/$DYHFOHUHVSHFWGXFULWqUH
IDLOVDIH
&H FKDSLWUH QRXV D GRQF SHUPLV GHPHWWUH HQ pYLGHQFH OHV FRQWUDLQWHV GRQW QRXV GHYURQV WHQLU
FRPSWHWRXWDXORQJGHFHWWHWKqVH$LQVLSRXUFRQFHYRLUHWGpYHORSSHUGHVV\VWqPHVLQWHUDFWLIVVUVGH








GpYHORSSHU GHV V\VWqPHV LQWHUDFWLIV VUV GH IRQFWLRQQHPHQW &HOOHFL HVW FRPSRVpH G¶XQH
DSSURFKH j EDVH GH PRGqOHV YLVDQW j UpDOLVHU GHV V\VWqPHV LQWHUDFWLIV ]pURGpIDXW HW G¶XQH
DUFKLWHFWXUHORJLFLHOOHJpQpULTXHSRXUGHVV\VWqPHVLQWHUDFWLIVWROpUDQWVDX[IDXWHV
/H &KDSLWUH GpILQLW OH SpULPqWUH GHV WUDYDX[ TXH QRXV SUpVHQWRQV HQ GpWDLOODQW OHV
K\SRWKqVHVTXHQRXVDYRQVIDLWHVOHVPRGHVGHGpIDLOODQFHVTXHQRXVFKHUFKRQVjpYLWHUDLQVL
TXHOHPRGqOHGHIDXWHUHJURXSDQWOHVIDXWHVTXHQRXVSRXYRQVWUDLWHUJUkFHjO¶XWLOLVDWLRQGH
QRWUH DSSURFKH 1RXV GpILQLVVRQV HQVXLWH XQH DUFKLWHFWXUH JpQpULTXH IRQGpH VXU OH PRGqOH
DUFKLWHFWXUDO $5&+ SRXU OHV V\VWqPHV LQWHUDFWLIV DILQ G¶HQ GpWDLOOHU WRXV OHV FRPSRVDQWV
ORJLFLHOV3RXUILQLUQRXVSUpVHQWRQVOHVSULQFLSHVJpQpUDX[GHO¶DSSURFKHJOREDOH
/H &KDSLWUH GpILQLW XQH DSSURFKH j EDVH GH PRGqOHV SRXU OD FRQFHSWLRQ HW OH




V\VWqPHV LQWHUDFWLIV &HWWH DUFKLWHFWXUH HVW IRQGpH VXU O¶DSSOLFDWLRQ GX SULQFLSH GH OD
SURJUDPPDWLRQQDXWRWHVWDEOHjWRXVOHVFRPSRVDQWVORJLFLHOVGHVV\VWqPHVLQWHUDFWLIV
/H&KDSLWUH SUpVHQWHGHVPR\HQV SRXU ODPLVH HQ°XYUH GH QRWUH DSSURFKHSRXU GHV
V\VWqPHVVUVGHIRQFWLRQQHPHQW1RXVSURSRVRQVSUHPLqUHPHQWO¶XWLOLVDWLRQG¶XQRXWLOSRXUOD
PRGpOLVDWLRQ GHV FRPSRVDQWV ORJLFLHOV DYHF OD QRWDWLRQ IRUPHOOH ,&2'HX[LqPHPHQW QRXV
SURSRVRQV XQH PLVH HQ °XYUH SRXU QRWUH DUFKLWHFWXUH WROpUDQWH DX[ IDXWHV IRQGpH VXU























































GHV V\VWqPHV LQWHUDFWLIV VUV GH IRQFWLRQQHPHQW 3RXU FHOD LO HVW WRXW G¶DERUG QpFHVVDLUH GH GpILQLU
O¶REMHFWLIFRQFUHWGHFHWWHDSSURFKHDLQVLTXHVRQSpULPqWUHHWOHVK\SRWKqVHVTXLGpILQLVVHQWO¶HQVHPEOH
GHVpOpPHQWV WUDLWpVHWFHX[TXL VRQWFRQVLGpUpVDXGHOjGHFH WUDYDLO ,O HVWpJDOHPHQWQpFHVVDLUHGH
GpILQLUOHVPRGHVGHGpIDLOODQFHTXHQRXVFKHUFKRQVjpYLWHUDYHFO¶DSSOLFDWLRQGHQRWUHDSSURFKHHWOH



























































 SRXU OHVTXHOOHV O¶DIILFKDJH HW OD PDQLSXODWLRQ VH IRQW DX WUDYHUV G¶XQ HQVHPEOH SUpGpILQL GH
ZLGJHWVYRLUVHFWLRQ&HVWHFKQLTXHVG¶LQWHUDFWLRQRQWpWppWXGLpHVHWVWDQGDUGLVpHVSDU,%0HQ
,%0(OOHVVRQWQRWDPPHQWXWLOLVpHVGDQVOHVV\VWqPHVLQWHUDFWLIVFULWLTXHVFRPPHGDQV
















V\VWqPHV LQWHUDFWLIV FULWLTXHV HW GRQF FHX[ TXL QpFHVVLWHQW GH OD VUHWp GH IRQFWLRQQHPHQW VRQW











DYLRQLTXH SDU H[HPSOH OHV FRPPDQGHV GH YRO pOHFWULTXHV /D VUHWp GH IRQFWLRQQHPHQW G¶XQ WHO





































WRXW G¶DERUG OH FRPSRUWHPHQW JpQpULTXH G¶XQ WHO V\VWqPH 1RXV SUpVHQWRQV HQVXLWH VHV PRGHV GH
GpIDLOODQFHF¶HVWjGLUHVHVG\VIRQFWLRQQHPHQWVSRVVLEOHV(QILQQRXVSUpVHQWRQVOHPRGqOHGHIDXWHV
pWXGLp GDQV FHWWH WKqVH F¶HVWjGLUH OHV IDXWHV TXH QRXV FRQVLGpURQV HW TXL SHXYHQW SURYRTXHU OHV
GpIDLOODQFHVLGHQWLILpHV

/H FRPSRUWHPHQW G¶XQ V\VWqPH LQWHUDFWLI SHXW rWUH UpVXPp HQ GHX[ EXWV GX SRLQW GH YXH GH
O¶XWLOLVDWHXUWUDLWHUFRUUHFWHPHQWVHVDFWLRQVHQPRGLILDQWO¶pWDWGXV\VWqPHGHPDQLqUHDGDSWpHHWOXL
SUpVHQWHU XQH UHSUpVHQWDWLRQ FRUUHFWH GH O¶pWDW GX V\VWqPH HW GHV DFWLRQV TX¶LO SHXW HIIHFWXHU &H
FRPSRUWHPHQW PHW HQ pYLGHQFH GHX[ IORWV G¶pYpQHPHQWV HW GH GRQQpHV YRLU )LJXUH 1RXV
GLVWLQJXRQVOHWUDLWHPHQWGHVDFWLRQVHIIHFWXpHVSDUO¶XWLOLVDWHXUIORWGHFRQWU{OHHWOHWUDLWHPHQWGHV


































/HVPRGHVGHGpIDLOODQFHSURSRVpV FLGHVVXV VRQW FRPSDWLEOHV DYHF OHV UHFRPPDQGDWLRQVGH OD
SDUWLH$0&GHOD&6YRLU)LJXUHTXLGRQQHGHVPR\HQVGHSURXYHUODFRPSDWLELOLWpGHV
















































([HPSOH$SUqVDYRLU UHQWUpXQH YDOHXUGHGDQV O¶(GLW%R[1XPHULF FRUUHVSRQGDQWj OD YDOHXUGX FDS
O¶XWLOLVDWHXUODYDOLGHHQWDSDQWODWRXFKHGHYDOLGDWLRQ&HWWHDFWLRQHVWSULVHHQFRPSWHSDUO¶LQWHUIDFHTXLHQYRLH
O¶pYpQHPHQWFRUUHVSRQGDQWjODYDOLGDWLRQGXFKDQJHPHQWGHYDOHXUGHFDSPDLVDYHFXQHYDOHXUHUURQpH




YD HQYR\HU DX QR\DX IRQFWLRQQHO GHV pYpQHPHQWV FRUUHVSRQGDQW j XQH RX SOXVLHXUV DFWLRQV GH
O¶XWLOLVDWHXUVDQVTXHFHOXLFLQ¶HQDLWHIIHFWXpDXFXQH
([HPSOH/¶LQWHUIDFHHQYRLHGHVpYpQHPHQWVDXQR\DX IRQFWLRQQHOVDQVDFWLRQGH O¶XWLOLVDWHXU&HTXLDSRXU
























([HPSOH /¶DXWRSLORWH QRWLILH VRQ GpVHQJDJHPHQW FH TXL QpFHVVLWH XQH PRGLILFDWLRQ GH O¶DIILFKDJH &HWWH















































































IDXWHVpWDQW IUpTXHQWHVDX[DOWLWXGHVRYROHQW OHVDYLRQV =LHJOHUHW/DQIRUG&HSHQGDQWGHV
pWXGHVRQWpJDOHPHQWPRQWUpTXHFHVIDXWHVSRXYDLHQWpJDOHPHQWDSSDUDvWUHDXQLYHDXGXVROWHUUHVWUH
1RUPDQGD























/DGU\8QH WHOOHDUFKLWHFWXUHSHUPHWGH IDFLOLWHUOHGpYHORSSHPHQWGHVV\VWqPHV LQWHUDFWLIVHW
SDUWLFLSHjOHXUILDELOLVDWLRQREMHFWLIIL[pGDQVFHWWHWKqVH/DGpFRPSRVLWLRQIRQFWLRQQHOOHGHQRWUH
DUFKLWHFWXUHSHUPHWG¶LGHQWLILHUGHVFRPSRVDQWV VXUOHVTXHOVQRXVSRXUURQVDSSOLTXHUQRWUHDSSURFKH
SUpVHQWpH HQ VHFWLRQ  (Q HIIHW FHV FRPSRVDQWV SRXUURQW rWUH PRGpOLVpV HW DQDO\VpV GH IDoRQ
IRUPHOOH SUHPLHU D[H GH O¶DSSURFKH 1RXV SRXUURQV pJDOHPHQW OHXU DSSOLTXHU GHVPpFDQLVPHV GH
WROpUDQFHDX[IDXWHVGHX[LqPHD[HGHO¶DSSURFKH
&HWWHDUFKLWHFWXUHHVWJpQpULTXHHQGHX[SRLQWV3UHPLqUHPHQWHOOHHVWJpQpULTXHDXQLYHDXGHOD
WHFKQLTXH G¶LQWHUDFWLRQ WRXWH DSSOLFDWLRQ LQWHUDFWLYH :,03 SHXW rWUH GpYHORSSpH VHORQ FHWWH
DUFKLWHFWXUHGDQVODPHVXUHROHVSpULSKpULTXHVG¶HQWUpHVRUWLHVRQWXQFODYLHUXQGpVLJQDWHXUJUDSKLTXH




$5&+ %DVV HW DO  YRLU VHFWLRQ (Q HIIHW FH PRGqOH SURSRVH XQH GpFRPSRVLWLRQ















































/D)LJXUH SUpVHQWH OHV GLIIpUHQWV FRPSRVDQWV GH O¶DUFKLWHFWXUH TXH QRXV SURSRVRQV HW OHXU
FRUUHVSRQGDQFHDYHFOHPRGqOHDUFKLWHFWXUDO$5&+%DVVHWDO1RXVQRXVLQWpUHVVRQVGDQVFHWWH
WKqVHjO¶LQWHUIDFHGXV\VWqPHLQWHUDFWLIHWQRQjVRQQR\DXIRQFWLRQQHO&¶HVWSRXUFHWWHUDLVRQTXHQRXV
QH GpWDLOORQV SDV GDQV O¶DUFKLWHFWXUH SURSRVpH HQ )LJXUH OD SDUWLH GpGLpH DX QR\DX IRQFWLRQQHO
)XQFWLRQDO3DUWFRPSRVpHGXQR\DXIRQFWLRQQHO)XQFWLRQDO&RUHHWVRQDGDSWDWHXU)XQFWLRQDO









&HWWH SDUWLH HVW UHVSRQVDEOH GH O¶LQWHUDFWLRQ SK\VLTXH DYHF O¶XWLOLVDWHXU ILQDO DX WUDYHUV GHV







&H VRQW OHV FRPSRVDQWV PDWpULHOV OHV SpULSKpULTXHV
SK\VLTXHVSHUPHWWDQWO¶LQWHUDFWLRQ'DQVOHFDVGHVV\VWqPHV
LQWHUDFWLIVGHW\SH:,03OHVSpULSKpULTXHVGHVRUWLH2XWSXW
'HYLFHV VRQW JpQpUDOHPHQW XQ pFUDQ HW pYHQWXHOOHPHQW GHV

























/H VHUYHXU JUDSKLTXH HVW FRPSRVp GHV GULYHUV GX
FRPSRVDQW FKDUJp GX FDOFXO GHV FRRUGRQQpHV DEVROXHV GX
ZLGJHWHWGXFRPSRVDQWGHUHQGXEDVQLYHDX
/HVGULYHUV VRQW OHV FRPSRVDQWV ORJLFLHOV HQ FKDUJH GH
UpFXSpUHU OHV pYpQHPHQWV EDVQLYHDX HQ SURYHQDQFH GHV
SpULSKpULTXHV G¶HQWUpHV &H FRPSRVDQW HVW GRQF FKDUJp GH
FRQWU{OHUSpULRGLTXHPHQWO¶pWDWGXSpULSKpULTXHG¶HQWUpHHWGH
SURGXLUHOHVpYpQHPHQWVFRUUHVSRQGDQWjVRQpWDW6LO¶RQSUHQGO¶H[HPSOHG¶XQHVRXULVFHODFRUUHVSRQG
j O¶pWDW GH VHV ERXWRQV SUHVVpV RX UHOkFKpV HW j VRQ GpSODFHPHQW UHODWLI SDU UDSSRUW j VD SRVLWLRQ
SUpFpGHQWH
/H FRPSRVDQW HQ FKDUJH GX FDOFXO GHV FRRUGRQQpHV DEVROXHV $EVROXWH &RRUG UHoRLW OHV
pYpQHPHQWVGHVGULYHUVDXWUHPHQWGLWOHVpYpQHPHQWVFRPSUHQDQWODSRVLWLRQUHODWLYHGXFXUVHXUHWPHW





UpSRQVH LPPpGLDWH GX V\VWqPH LQWHUDFWLI DX[ DFWLRQV GH O¶XWLOLVDWHXU SDU H[HPSOH OD UHSUpVHQWDWLRQ
JUDSKLTXHGXGpSODFHPHQWGXFXUVHXUVXUO¶pFUDQ
/HZLQGRZPDQDJHU
/H ZLQGRZ PDQDJHU HVW FRPSRVp GX FRPSRVDQW
SHUPHWWDQW OHFDOFXOGHVGLIIpUHQWHVWHFKQLTXHVG¶LQWHUDFWLRQ
,QWHUDFWLRQ 7HFKQLTXHV GX FRPSRVDQW UHVSRQVDEOH GX
SLFNLQJ 3LFNLQJ LGHQWLILFDWLRQ GX ZLGJHW FRQFHUQp SDU
O¶DFWLRQGHO¶XWLOLVDWHXUHWGXFRPSRVDQWSHUPHWWDQWOHUHQGX
GHKDXWQLYHDX


















































































FKDQJHPHQW G¶pWDW GH PDQLqUH j FH TXH FHOOHFL SXLVVH IDLUH OHV PRGLILFDWLRQV G¶DIILFKDJH
FRUUHVSRQGDQWHVSDUH[HPSOHOHFKDQJHPHQWGHFRXOHXUG¶XQWH[WH
ͶǤ͵ǤʹǤʹ ǯ
&HWWHSDUWLHD OD UHVSRQVDELOLWpGH ODFRQYHUVLRQGHV LQIRUPDWLRQVSURYHQDQWGHVZLGJHWVHQGHV
LQIRUPDWLRQVDEVWUDLWHVTXLVHURQWWUDQVPLVHVDXFRQWU{OHXUGHGLDORJXH'LDORJ&RQWUROOHU(OOHHVW




/D SUpVHQWDWLRQ HVW XQ FRPSRVDQW TXL UpFXSqUH OHV
pYpQHPHQWV SURYHQDQW GHV ZLGJHWV SRXU OHV HQYR\HU j OD
IRQFWLRQ G¶DFWLYDWLRQ HW TXL WUDQVIRUPH pJDOHPHQW OHV
pYpQHPHQWVSURYHQDQWGHVIRQFWLRQVG¶DFWLYDWLRQHWGHUHQGX
GH PDQLqUH j OHV WUDQVIRUPHU HQ pYpQHPHQWV HQWUDvQDQW OD
PRGLILFDWLRQ GH O¶pWDW LQWHUQH GHV ZLGJHWV &¶HVW O¶XQLTXH
FRPSRVDQWGHO¶LQWHUDFWLRQORJLTXHTXLHVWHQFRPPXQLFDWLRQ
DYHFOHVZLGJHWV,ODDLQVLO¶DYDQWDJHGHSURSRVHUXQHLQWHUIDFH



















O¶pWDW GX QR\DX IRQFWLRQQHO O¶HQVHPEOH GHV DFWLRQV SRXYDQW
rWUHHIIHFWXpHVSDUO¶XWLOLVDWHXU(OOHHVWDXVVLUHVSRQVDEOHGHOD
UpSHUFXVVLRQ GH O¶HIIHW GH O¶H[pFXWLRQ G¶XQH DFWLRQ SDU



































































$ILQ G¶H[SOLFLWHU OHV OLDLVRQV HQWUH OHV GLIIpUHQWV FRPSRVDQWV SUpVHQWpV QRXV SUpVHQWRQV HQ
)LJXUH OD GHVFULSWLRQ $$'/ GH QRWUH DUFKLWHFWXUH j O¶DLGH GX ODQJDJH DUFKLWHFWXUDO JUDSKLTXH
$$'/6$(,QWHUQDWLRQDOYRLUVHFWLRQ3DUVRXFLGHOLVLELOLWpQRXVDYRQVGpFLGpGHSODFHU
O¶XWLOLVDWHXU DLQVL TXH OHV SpULSKpULTXHV G¶HQWUpHVRUWLH j JDXFKH HW OH QR\DX IRQFWLRQQHO j GURLWH
LQYHUVDQWDLQVLOHVHQVSURSRVpSDUOHPRGqOHDUFKLWHFWXUDO$5&+&HWWHFRQILJXUDWLRQSHUPHWXQHOHFWXUH
GH JDXFKH j GURLWH ORUVTXH O¶RQ V¶LQWpUHVVH j O¶XWLOLVDWLRQ GX V\VWqPH SDU XQ RSpUDWHXU 6XU FHWWH
DUFKLWHFWXUH QRXV UHWURXYRQV QRV FRPSRVDQWV SUpVHQWpV HQ )LJXUH DX[TXHOV QRXV DYRQV DGMRLQW
O¶XWLOLVDWHXUx /HVSpULSKpULTXHVG¶HQWUpHHWGHVRUWLHUHSUpVHQWpVFRPPHGHVSpULSKpULTXHVPDWpULHOVx /H VHUYHXU JUDSKLTXH FRQVWLWXp GHV GULYHUV GX FRPSRVDQW HQ FKDUJH GX FDOFXO GHV FRRUGRQQpHV
DEVROXHVHWGXFRPSRVDQWGHUHQGXEDVQLYHDXx /HJHVWLRQQDLUHGHIHQrWUHFRQVWLWXpGXFRPSRVDQWHQFKDUJHGXFDOFXOGHVWHFKQLTXHVG¶LQWHUDFWLRQ
GXFRPSRVDQWHQFKDUJHGXSLFNLQJHWGXFRPSRVDQWGHUHQGXKDXWQLYHDXx /¶HQVHPEOHGHVZLGJHWVGXV\VWqPHx /¶LQWHUDFWLRQORJLTXHFRQVWLWXpGHODSUpVHQWDWLRQODIRQFWLRQG¶DFWLYDWLRQHWODIRQFWLRQGHUHQGXx /HFRQWU{OHXUGHGLDORJXHx /HQR\DXIRQFWLRQQHO
&HWWH UHSUpVHQWDWLRQGH O¶DUFKLWHFWXUHSHUPHWGHPHWWUH HQpYLGHQFH OHV OLHQVGHFRPPXQLFDWLRQ
HQWUHOHVFRPSRVDQWVKDXWQLYHDXGHQRWUHDUFKLWHFWXUH3RXUGHVUDLVRQVGHOLVLELOLWpQRXVQHGpWDLOORQV




























/HV V\VWqPHV LQWHUDFWLIV GDQV OHV DYLRQV GRLYHQW UpSRQGUH j XQ FHUWDLQ QRPEUH GH QRUPHV HW
VWDQGDUGVSRXUSRXYRLUrWUHFHUWLILpVHWrWUHHPEDUTXpVGDQVO¶DYLRQ/HVWDQGDUG$5,1&GpILQLW
QRWDPPHQWO¶DUFKLWHFWXUHTX¶LOVGRLYHQWUHVSHFWHUUDSSHOpHHQ)LJXUHYRLUVHFWLRQ













TXHOHVFRPSRVDQWVKDXWQLYHDX1RXVGLVWLQJXRQVGRQFx /HVSpULSKpULTXHVG¶HQWUpHHWGH VRUWLH OH.&&8HW O¶pFUDQTXLSHUPHWWHQW O¶LQWHUDFWLRQHQWUH OH
V\VWqPHHWO¶pTXLSDJHx /HVHUYHXULOHVWFRPSRVpGXVHUYHXUJUDSKLTXHHWGXJHVWLRQQDLUHGHIHQrWUH,OHVWGRQFUHVSRQVDEOH

















GX FXUVHXU JUDSKLTXH FRUUHVSRQGDQW j OD WUDFNEDOO GX .&&8 ,O HVW GRQF DERQQp DX[
PRGLILFDWLRQVG¶pWDWVGHVFRPSRVDQWV$EVROXWH&RRUGHW6FHQH*UDSKx /HVZLGJHWVFKDTXH8VHU$SSOLFDWLRQ8$DXWUHPHQWGLWODSDUWLHORJLFLHOOHG¶XQV\VWqPHDYLRQLTXH
HVWOLpHjXQHQVHPEOHGHZLGJHWVRUJDQLVpVGHPDQLqUHKLpUDUFKLTXHGDQVXQJUDSKHGHVFqQHJpUpSDU
OHVHUYHXU&HVZLGJHWVFRUUHVSRQGHQWDX[pOpPHQWVG¶DIILFKDJHHWG¶LQWHUDFWLRQG¶XQH8$x /HV V\VWqPHV DYLRQLTXHV LOV VRQW FRPSRVpV GHV GLIIpUHQWV V\VWqPHV SK\VLTXHV GH O¶DYLRQ
$LUFUDIW&RPSRQHQWHJOHVPRWHXUVDLQVLTXHG¶XQHLQWHUIDFHORJLFLHOOHO¶8VHU$SSOLFDWLRQ8$
/¶8$ SHUPHW GH WUDLWHU OHV DFWLRQV GH O¶pTXLSDJH VXU OHV ZLGJHWV YLD OD UpFHSWLRQ G¶pYpQHPHQWV
FRQIRUPHV DX VWDQGDUG $5,1&  $B(YHQWVYDO HQYR\pV SDU OH &'6 /H &'6 SHUPHW
pJDOHPHQWjO¶8$GHQRWLILHUO¶pTXLSDJHG¶XQFKDQJHPHQWG¶pWDWGXV\VWqPHDYLRQLTXHjO¶DLGHGH
PpWKRGHV$BVHW3DUDPHWHUVYDOSHUPHWWDQWGHPRGLILHUO¶DIILFKDJHHWO¶pWDWGHVZLGJHWV/¶8$










SUpVHQWHVL[DYDQWDJHVTXHQRXVH[SOLFLWRQVFLGHVVRXVx 5pXWLOLVDELOLWp OH IDLW GH GpFRXSHU OH V\VWqPH LQWHUDFWLI HQ FRPSRVDQWV GH EDV QLYHDX SHUPHW GH









$LQVL XQ FRPSRVDQW SOXV SHWLW SRXUUDPLHX[ rWUH YpULILp HW VHUD GRQF XQPHLOOHXU FDQGLGDW j OD
FRQFHSWLRQ]pURGpIDXWTXHQRXVSUpVHQWRQVGDQVOHFKDSLWUHVXLYDQWx *pQpULFLWp ELHQ TXH QRWUH DUFKLWHFWXUH QH SUpVHQWH SDV VSpFLILTXHPHQW OD SULVH HQ FRPSWH GHV
VSpFLILFLWpVGHVV\VWqPHVLQWHUDFWLIVSRVW:,03TXLVRQWKRUVGXSpULPqWUHGHODWKqVHVDJpQpULFLWp
SHUPHW GH OHV SUHQGUH HQ FRPSWH '¶DXWUHV WUDYDX[ OHV RQW G¶DLOOHXUV SULV HQ FRPSWH VXU GHV




PXOWLPRGDX[ VRQW G¶DXWDQW SOXV LQWpUHVVDQWV ORUVTXH O¶RQ FRQVLGqUH OHV GpIDLOODQFHV SRVVLEOHV GHV
SpULSKpULTXHVG¶HQWUpH HW GH VRUWLH DLQVL GDQV '1DYDUUH33DODQTXH HW DO  OHV DXWHXUV












XQH DSSURFKH JOREDOH FRPSRVpH G¶XQH DSSURFKH j EDVH GH PRGqOHV SRXU FRQFHYRLU GHV V\VWqPHV






'DQVXQSUHPLHU WHPSV QRXVSURSRVRQVGH FRQFHYRLU HW GpYHORSSHU OHV V\VWqPHV LQWHUDFWLIV HQ
SUpYHQDQW HW pOLPLQDQW OHV IDXWHV ORJLFLHOOHV GH GpYHORSSHPHQW 3RXU FHOD QRXV SURSRVRQV XQ
GpYHORSSHPHQWjEDVHGHPRGqOHVGHPDQLqUHjGpYHORSSHUXQORJLFLHO]pURGpIDXW8QORJLFLHO]pUR
















































HW OH GpYHORSSHPHQW GH V\VWqPHV LQWHUDFWLIV ]pURGpIDXW HW VXU O¶LQWURGXFWLRQ GHV PpFDQLVPHV GH
WROpUDQFHDX[IDXWHVGDQVOHVV\VWqPHVLQWHUDFWLIV
/HVFKDSLWUHVVXLYDQWVSUpVHQWHQWSOXVHQGpWDLOOHVGHX[PpWKRGHVGHO¶DSSURFKHSURSRVpH$LQVL
QRXV SUpVHQWRQV GDQV OH &KDSLWUH XQH DSSURFKH j EDVH GH PRGqOH SRXU XQH FRQFHSWLRQ HW XQ
GpYHORSSHPHQW ]pURGpIDXW GHV V\VWqPHV LQWHUDFWLIV DX WUDYHUV OD PRGpOLVDWLRQ GHV FRPSRVDQWV GX
V\VWqPH j O¶DLGH G¶XQH WHFKQLTXH GH GHVFULSWLRQ IRUPHOOH QRPPpH,&2 1RXV SUpVHQWRQV GDQV OH




























XQH DSSURFKH SRXU OD SUpYHQWLRQ GHV IDXWHV ORJLFLHOOHV GH GpYHORSSHPHQW'DQV FH EXW FH FKDSLWUH
SUpVHQWH QRWUH DSSURFKH j EDVH GHPRGqOHV SRXU OD FRQFHSWLRQ HW OH GpYHORSSHPHQW ]pURGpIDXW GH
V\VWqPHVLQWHUDFWLIV(OOHHVWIRQGpHVXUODGHVFULSWLRQFRQFLVHFRPSOqWHHWQRQDPELJHGHVGLIIpUHQWV




















GpIDXWV 3RXU FHOD LO HVW QpFHVVDLUH G¶XWLOLVHU GHV PpWKRGHV IRUPHOOHV SHUPHWWDQW GH SUpYHQLU HW
G¶pOLPLQHU OHV GpIDXWV GX ORJLFLHO &HV PpWKRGHV SHXYHQW rWUH DSSOLTXpHV j SOXVLHXUV QLYHDX[ GX
SURFHVVXVGHGpYHORSSHPHQWDXQLYHDXGHVVSpFLILFDWLRQVGHODYpULILFDWLRQHWGHODYDOLGDWLRQDLQVL
TXHGXWHVWGXORJLFLHO6WDYHO\





1RXV DYRQV SURSRVp GDQV OH FKDSLWUH SUpFpGHQW XQH DUFKLWHFWXUH ORJLFLHOOH SRXU OHV V\VWqPHV





SDUWLFXOLqUHPHQW XWLOLVpV SRXU GpFULUH OH FRPSRUWHPHQW GX V\VWqPH FDU LOV SHUPHWWHQW GH IRXUQLU XQ
VXSSRUWjODYpULILFDWLRQHWjODYDOLGDWLRQGXV\VWqPH6WRUH\
±°
'DQV FHWWH WKqVH QRXV QRXV LQWpUHVVRQV SOXV SDUWLFXOLqUHPHQW DX[ V\VWqPHV LQWHUDFWLIV 3RXU
FRQFHYRLUHWGpYHORSSHUGHVV\VWqPHVLQWHUDFWLIV]pURGpIDXWQRXVSURSRVRQVGHPRGpOLVHUGHPDQLqUH
FRQFLVHFRPSOqWHHWQRQDPELJHOHXUFRPSRUWHPHQWjO¶DLGHG¶XQHQRWDWLRQIRUPHOOH,OHVWLPSRUWDQW









1RXV DYRQV LGHQWLILp HQ VHFWLRQ OHV EHVRLQV VSpFLILTXHV DX[ V\VWqPHV LQWHUDFWLIV SRXU
VpOHFWLRQQHUXQHQRWDWLRQSRXUODGHVFULSWLRQFRPSRUWHPHQWDOHGHVV\VWqPHVLQWHUDFWLIV7RXWG¶DERUG
FHOOHFLGRLWDYRLUXQSRXYRLUG¶H[SUHVVLRQSHUPHWWDQWGHGpFULUHOHVDVSHFWVVSpFLILTXHVDX[V\VWqPHV
LQWHUDFWLIVTXHQRXVFLWRQVFLGHVVRXVx /DGHVFULSWLRQGHVREMHWVHWGHOHXUYDOHXUx /DGHVFULSWLRQGHVpWDWVx /DUHSUpVHQWDWLRQGHVpYpQHPHQWVx /DUHSUpVHQWDWLRQGHVDVSHFWVWHPSRUHOVx /DUHSUpVHQWDWLRQGHVFRPSRUWHPHQWVFRQFXUUHQWVHWGHO¶LQVWDQFLDWLRQG\QDPLTXHx 'HVFULSWLRQGHODSUpVHQWDWLRQHWGHVDFWLYDWLRQVTXLIRQWVXLWHjXQHDFWLRQGHO¶XWLOLVDWHXU







F¶HVW OD VHXOH TXL UpSRQG DX[ EHVRLQV GH FRQFHSWLRQ HW GH GpYHORSSHPHQW GHV V\VWqPHV LQWHUDFWLIV
FULWLTXHVYRLUVHFWLRQ1RXVGpFULYRQVFHWWHQRWDWLRQGDQVODVHFWLRQVXLYDQWHWHOOHTX¶HOOHDpWp
GpFULWHGDQVOHVWUDYDX[GH+DPRQTXLSUpVHQWHQWVDYHUVLRQODSOXVDFWXHOOH
ͷǤʹ ǣ      ±  °

'DQV FHWWH VHFWLRQ QRXV SUpVHQWRQV OD QRWDWLRQ IRUPHOOH TXH QRXV XWLOLVRQV ,&2 SRXU2EMHWV
&RRSpUDWLI ,QWHUDFWLI ,O HVW LPSRUWDQW GH QRWHU TXH FHWWH WKqVH Q¶DSSRUWH SDV GH FRQWULEXWLRQ VXU OD
QRWDWLRQ,&2QRXVDYRQVFHSHQGDQWFKRLVLGHGpWDLOOHUFHWWHQRWDWLRQGDQVFHFKDSLWUHDILQGHIDFLOLWHUOD
OHFWXUH
/D QRWDWLRQ ,&2 V¶DSSXLH VXU OHV FRQFHSWV GH OD SURJUDPPDWLRQ RULHQWpHREMHW SRXU GpFULUH OHV
DVSHFWVVWUXFWXUHOVGHVV\VWqPHVLQWHUDFWLIVHWVXUOHVFRQFHSWVGHVUpVHDX[GH3HWULKDXWQLYHDX*HQULFK
SRXUGpFULUHOHVDVSHFWVFRPSRUWHPHQWDX[8QHSUHPLqUHYHUVLRQGHFHWWHQRWDWLRQDpWpGpILQLH
SDU OHV WUDYDX[GH3DODQTXHHWV¶DSSXLHVXU O¶XWLOLVDWLRQGHVUpVHDX[GH3HWULjREMHWV FRPPH
SUpVHQWpGDQVOHVWUDYDX[GH%DVWLGHHW3DODQTXH1RXVSUpVHQWRQVGDQVFHGRFXPHQWODGHUQLqUH
YHUVLRQGHODQRWDWLRQWHOOHTX¶HOOHDpWpGpILQLHSDUOHVWUDYDX[GH+DPRQ



































YRLU )LJXUHD UHOLDQW UHVSHFWLYHPHQW FKDFXQH GHV FHV SODFHV j FHWWH WUDQVLWLRQ 8QH WUDQVLWLRQ
IUDQFKLVVDEOH HVW UHSUpVHQWpH SDU XQ UHFWDQJOH YLROHW YRLU )LJXUHD DORUV TX¶XQH WUDQVLWLRQ QRQ
























































HVW HIIHFWXpH VXU O¶REMHW [ HW OH MHWRQ [! HVW WUDQVPLV j OD SODFH S /D WUDQVLWLRQ W HVW DORUV
IUDQFKLVVDEOH/RUVGHVRQIUDQFKLVVHPHQWXQ MHWRQHVW WUDQVPLVj ODSODFHS FRQWHQDQW OHVYDOHXUV
G¶REMHWV PRGLILHV VXLWH j O¶DFWLRQ HIIHFWXpH ORUV GX IUDQFKLVVHPHQW GH W DXWUHPHQW GLW [! /D
WUDQVLWLRQWHVWDORUVGHQRXYHDXIUDQFKLVVDEOHWDQWTXHODYDOHXUGHEHVWLQIpULHXUHjF¶HVWjGLUH
MXVTX¶jFHTXHODWUDQVLWLRQWDLWpWpIUDQFKLHGL[IRLV
D  E 
)LJXUH([HPSOHGHIUDQFKLVVHPHQWGDQVXQUpVHDXGH3HWULjREMHWVDYDQWDHWDSUqVE
XQLILFDWLRQ








































D  E 
)LJXUH$ERQQHPHQWjXQpYpQHPHQWDHWHQYRLG
XQpYpQHPHQWE 
/D)LJXUHSUpVHQWHXQH[HPSOHGH WUDQVLWLRQ UpFHSWULFHG¶pYpQHPHQW&HWWH WUDQVLWLRQDpWp
FUppHSRXUUHFHYRLUOHVpYpQHPHQWVXSGDWHSURYHQDQWGHO¶REMHWHPHWWHXU(OOHUHoRLWXQHQVHPEOHGH









/DQRWDWLRQ DVVRFLpH j O¶RXWLO3HW6KRSHW VRQ LQWHUSUpWHXU TXHQRXVSUpVHQWRQV HQ VHFWLRQ



























GX FRPSRUWHPHQW GH O¶DSSOLFDWLRQ DYHF O¶LQIRUPDWLRQ DIILFKpH DX PR\HQ GH WURLV W\SHV GH
PpWDpYpQHPHQWVDVVRFLpHVjWURLVFDVG¶pYROXWLRQGHO¶pWDWGXV\VWqPHx /¶HQWUpHG¶XQMHWRQGDQVXQHSODFHpYpQHPHQW3ODFH1DPHB7RNHQ$GGHGx /DVRUWLHG¶XQMHWRQG¶XQHSODFHpYpQHPHQW3ODFH1DPHB7RNHQ5HPRYHGx /DUpLQLWLDOLVDWLRQGXPDUTXDJHG¶XQHSODFHpYpQHPHQW3ODFH1DPHB0DUNLQJ5HVHW
/DIRQFWLRQG¶DFWLYDWLRQDXQGRXEOHHPSORL(OOHSHUPHWSUHPLqUHPHQWGHGpFULUHOHOLHQHQWUHOD
GLVSRQLELOLWp G¶XQ VHUYLFH GH O¶DSSOLFDWLRQ HW OD SRVVLELOLWp G¶DFFRPSOLU XQH DFWLRQ VXU XQ REMHW GH
O¶LQWHUIDFHJUDSKLTXH'HX[LqPHPHQWHOOHSHUPHWGHGpFULUHOHOLHQHQWUH OHVDFWLRQVHQUHJLVWUpHVVXU
O
LQWHUIDFH JUDSKLTXH HW OH FRPSRUWHPHQW GH O
DSSOLFDWLRQ (OOH XWLOLVH SRXU FHOD GHX[ W\SHV GH
PpWDWpYpQHPHQWVDVVRFLpVjGHX[FDVG¶pYROXWLRQGHO¶pWDWGXV\VWqPHx /DGLVSRQLELOLWpQRXYHOOHG¶XQVHUYLFHXWLOLVDWHXUpYpQHPHQW(YHQW1DPHB(QDEOHGx /¶LQGLVSRQLELOLWpQRXYHOOHG¶XQVHUYLFHXWLOLVDWHXUpYpQHPHQW(YHQW1DPHB'LVDEOHG








FRQVWLWXp G¶XQ PRGqOH ,&2 SHUPHWWDQW GH GpFULUH VRQ FRPSRUWHPHQW HW G¶XQ PRGqOH &RPSR1HW

























PR\HQV G¶DQDO\VH IRUPHOOH GHVPRGqOHV ,&2 &HVPR\HQV SHUPHWWHQW GH VXSSRUWHU OHV DFWLYLWpV GH
YpULILFDWLRQHWGHYDOLGDWLRQGXORJLFLHOQRXVOHVSUpVHQWRQVHQVHFWLRQ
ͷǤ͵ ǯ










IRUPHOOH ,&23OXV FRQFUqWHPHQW LO V¶DJLW GHPRGpOLVHU OH FRPSRUWHPHQWGX FRQWU{OHXUGHGLDORJXH







x /H FRQWU{OHXU GH GLDORJXH HVW UHSUpVHQWp SDU XQ PRGqOH XQLTXH TXL GpILQLW OH FRPSRUWHPHQW GH


























































/HFRQWU{OHXUGHGLDORJXHHVW UHVSRQVDEOHGXFRPSRUWHPHQWGH O¶LQWHUIDFH F¶HVW FHPRGqOHTXL






6XU OD)LJXUH OH MHWRQHVWSODFpGDQV ODSODFHVSULQJ FHWpWDWFRUUHVSRQGjFHOXLGH O¶LQWHUIDFH















GLDORJXH HQ IRQFWLRQ GHV DFWLRQV GH O¶XWLOLVDWHXU DILQ GH SHUPHWWUH j FHOXLFL G¶HIIHFWXHU GHV
FKDQJHPHQWVG¶pWDWV&HFRPSRUWHPHQWHVWWUDGXLWjO¶DLGHGX7DEOHDX
'DQVXQVHFRQGWHPSVHOOHSHUPHWGHIDLUHOHOLHQHQWUHOHFRQWU{OHXUGHGLDORJXHHWODGLVSRQLELOLWp










33%B6SULQJ &OLF WR6SULQJ ^W`
33%B6XPPHU &OLF WR6XPPHU ^W`
33%B)DOO &OLF WR)DOO ^W`




2EMHWG¶LQWHUDFWLRQ (YHQWKDQGOHU eYpQHPHQWV 0pWKRGHG¶DFWLYDWLRQ
33%B6SULQJ WR6SULQJ (QDEOHGRX'LVDEOHG VHW7R6SULQJ(QDEOHGE
33%B6XPPHU WR6XPPHU (QDEOHGRX'LVDEOHG VHW7R6XPPHU(QDEOHGE
33%B)DOO WR)DOO (QDEOHGRX'LVDEOHG VHW7R)DOO(QDEOHGE







GLYLVpH HQ WURLV SDUWLHV OHV GHX[ SUHPLqUHV SDUWLHV FRUUHVSRQGHQW j OD WUDGXFWLRQ GX 7DEOHDX OD
WURLVLqPHSDUWLHFRUUHVSRQGjODWUDGXFWLRQGX7DEOHDXx $FWLYDWLRQGHVVHUYLFHVTXDQGXQHYHQWKDQGOHUHVWDFWLYpOHVHUYLFHFRUUHVSRQGDQWHVWDFWLYp
([HPSOHORUVTXHODWUDQVLWLRQWGXFRQWU{OHXUGHGLDORJXHYRLU)LJXUHGHYLHQWIUDQFKLVVDEOHDUULYpH
G¶XQ MHWRQ GDQV OD SODFH ZLQWHU OD IRQFWLRQ G¶DFWLYDWLRQ UHoRLW XQ pYpQHPHQW WR6SULQJB(QDEOHG
FRUUHVSRQGDQW j OD QRWLILFDWLRQ GH O¶DFWLYDWLRQ GH O¶HYHQW KDQGOHU WR6SULQJ 'DQV FH FDV OD WUDQVLWLRQ




x 'pVDFWLYDWLRQ GHV VHUYLFHV TXDQG XQ HYHQW KDQGOHU HVW GpVDFWLYp OH VHUYLFH FRUUHVSRQGDQW HVW
GpVDFWLYp
([HPSOH ORUVTXH OD WUDQVLWLRQWGX FRQWU{OHXU GH GLDORJXH YRLU )LJXUH HVW IUDQFKLH OD IRQFWLRQ
G¶DFWLYDWLRQUHoRLWXQpYpQHPHQWWR6SULQJB'LVDEOHGFRUUHVSRQGDQWjODQRWLILFDWLRQGHODGpVDFWLYDWLRQGH
O¶HYHQWKDQGOHUWR6SULQJ'DQVFHFDVODWUDQVLWLRQWR6SULQJ'LVDEOHGHVWIUDQFKLHHWDSSHOOHODGpVDFWLYDWLRQ
GX VHUYLFH WR6SULQJ VXU OD SUpVHQWDWLRQ &HW DSSHO GH VHUYLFH VHUD WUDGXLW SDU OD SUpVHQWDWLRQ SDU OD
GpVDFWLYDWLRQGX33%B6SULQJx *HVWLRQGHVpYpQHPHQWVSURYHQDQWGHVDFWLRQVXWLOLVDWHXUVWUDQVIRUPDWLRQGHVpYpQHPHQWVSURYHQDQW
GHVDFWLRQVXWLOLVDWHXUVHQpYpQHPHQWVFRPSUpKHQVLEOHVSDUOHFRQWU{OHXUGHGLDORJXH






G¶pWDWV GXGLDORJXH(OOH HVW UHSUpVHQWpHSDU OH7DEOHDX/D)LJXUHSUpVHQWH OHPRGqOH ,&2
FRUUHVSRQGDQWDXFRPSRUWHPHQWGHODIRQFWLRQGHUHQGX&KDTXHOLJQHGX7DEOHDXHVWGpFULWHSDU
XQHWUDQVLWLRQ




6XPPHU VXPPHU -HWRQHQWUp GLVSOD\7H[W6XPPHU
)DOO IDOO -HWRQHQWUp GLVSOD\7H[W)DOO













OH FDV GH QRWUH DSSOLFDWLRQ LO V¶DJLW GHV PpWKRGHV VHW7R6SULQJ(QDEOHG VHW7R6XPPHU(QDEOHG










pYpQHPHQWV IDLVDQW VXLWH DX[ DFWLRQV XWLOLVDWHXUV j OD IRQFWLRQ G¶DFWLYDWLRQ 'DQV OH FDV GH QRWUH
DSSOLFDWLRQ FHWWH SDUWLH HVW JpUpH SDU OHV WUDQVLWLRQV WULJJHU7R6SULQJ&OLFN WULJJHU7R6XPPHU&OLFN
WULJJHU7R)DOO&OLFN HW WULJJHU7R:LQWHU&OLFN TXL VRQW IUDQFKLHV VXU OD UpFHSWLRQ GHV pYpQHPHQWV
$B(97B6(/(&7,21HQYR\pVSDUOHV3LFWXUH3XVK%XWWRQORUVTX¶LOVUHoRLYHQWXQFOLFSURYHQDQWG¶XQH













PRGqOH,&2G¶XQZLGJHWLOHVWQpFHVVDLUHGHGpWHUPLQHUWURLVJURXSHVG¶pOpPHQWVx 6HVSDUDPqWUHVPRGLILDEOHVHQFRXUVG¶H[pFXWLRQRXQRQx /HVpYpQHPHQWVTXHFHOXLFLHQYRLHx 6LFHOXLFLHVWLQWHUDFWLIDXWUHPHQWGLWV¶LORIIUHjO¶XWLOLVDWHXUODSRVVLELOLWpG¶LQWHUDJLUDYHFOXLRX
QRQ
&HVpOpPHQWVSHUPHWWHQWGHGpILQLUOHPRGqOH&RPSR1HWGXZLGJHW,OVVRQWPLVHQpYLGHQFHSDU
OHVGLIIpUHQWVSRUWVGXPRGqOH&RPSR1HWJpQpULTXHG¶XQZLGJHWSUpVHQWpHQ)LJXUHx VHW5XQWLPH0RGLILDEOH3DUDPHWHU FH SRUW UHJURXSH OHV VHUYLFHV SURSRVpV SDU OH ZLGJHW SRXU OD
PRGLILFDWLRQGHVHVSDUDPqWUHVPRGLILDEOHVHQFRXUVG¶H[pFXWLRQx $B(9(17FHSRUWUHJURXSHOHVHQYRLVG¶pYpQHPHQWVGXZLGJHWx SURFHVV,QSXW'HYLFH(YHQW FH SRUW UHJURXSH OHV VHUYLFHV VSpFLILTXHV DX[ ZLGJHWV LQWHUDFWLIV FHV
VHUYLFHV FRUUHVSRQGHQW DX WUDLWHPHQW GHV pYpQHPHQWVSURYHQDQW GHV DFWLRQVXWLOLVDWHXUV WHO TXH OD
UpFHSWLRQG¶XQFOLFx VHW6HUYHU3DUDPHWHU FH SRUW HVW pJDOHPHQW VSpFLILTXH DX[ ZLGJHWV LQWHUDFWLIV HW UHJURXSH OD









VHUYLFH SURSRVp SDU OH ZLGJHW GHV WURLV SODFHV 6,3 6(3 HW 623 FRUUHVSRQGDQWHV DX VHUYLFH YRLU







/¶DSSOLFDWLRQ ©OHV  VDLVRQVª FRPSRUWH  W\SHV GHVZLGJHWV GLIIpUHQWV OH/D\HU OH3DQHO OH
3LFWXUH3XVK%XWWRQHWOH/DEHO/H7DEOHDXUHJURXSHOHVGLIIpUHQWHVFDUDFWpULVWLTXHVGHFHVZLGJHWV
,OSUpVHQWHDLQVLSRXUFKDTXHZLGJHWVLFHOXLFLHVW LQWHUDFWLI FRORQQH OHVpYpQHPHQWVTX¶LOSHXW
HQYR\HUFRORQQHVHVSDUDPqWUHVQRQPRGLILDEOHVHQFRXUVG¶H[pFXWLRQFRORQQHHWVHVSDUDPqWUHV
PRGLILDEOHVHQFRXUVG¶H[pFXWLRQFRORQQH$XYXGHODVLPSOLFLWpGXFRPSRUWHPHQWGXOD\HUF¶HVW
XQ FRQWDLQHUQHSRVVpGDQWTXHGHX[SDUDPqWUHV UHSUpVHQWDQW VDYLVLELOLWp HW VRQDFWLYDWLRQ QRXVQH
SUpVHQWRQVSDVVRQPRGqOHHWQRXVQHOHSUpVHQWRQVSDUFRQVpTXHQWSDVGDQVFHWDEOHDX

























































DYLRQQHXUV HW j OHXUV IRXUQLVVHXUV &KH] $LUEXV FH GRFXPHQW SUpFLVH QRWDPPHQW GHV WUDLWHPHQWV
G¶H[FHSWLRQVHQFDVG¶HUUHXUORUVGHODPRGLILFDWLRQG¶XQSDUDPqWUHHQFRXUVG¶H[pFXWLRQ/H7DEOHDX
SUpVHQWHODVSpFLILFDWLRQGHFHVHUUHXUVSRXUOHVZLGJHWVGHQRWUHDSSOLFDWLRQ
:LGJHW (UURU 3DUDPHWHU (UURULGHQWLILHU











































PrPH 1RXV OH GpWDLOORQV SRXU OH SDUDPqWUH 9LVLEOH HQ )LJXUH /D )LJXUHD PRQWUH OH
FRPSRUWHPHQWVSpFLILTXHjO¶LQLWLDOLVDWLRQGHFHSDUDPqWUH/DYDOHXUERROpHQQHGXSDUDPqWUH9LVLEOH
HVWVWRFNpHjO¶LQLWLDOLVDWLRQGDQVODSODFHLQLW9LVLEOH/DWUDQVLWLRQLQLW9LVLEOH7UXHUHVSHFWLYHPHQW
LQLW9LVLEOH)DOVH SHUPHW G¶LQLWLDOLVHU O¶pWDW GX PRGqOH HQ SODoDQW XQ MHWRQ GDQV OD SODFH 9LVLEOH
UHVSHFWLYHPHQW 1RW9LVLEOH VL OD YDOHXU YLVLEOH GX MHWRQ GDQV OD SODFH LQLW9LVLEOH HVW WUXH
UHVSHFWLYHPHQWIDOVH $ILQ GH IDFLOLWHU OD OHFWXUH GXPRGqOH FH FRPSRUWHPHQW G¶LQLWLDOLVDWLRQ HVW
JpQpUDOHPHQWFDFKpFRPPHRQSHXWOHYRLUVXUOD)LJXUHETXLSUpVHQWHODJHVWLRQGXSDUDPqWUH
9LVLEOH DSUqV LQLWLDOLVDWLRQ &¶HVW VRXV FHWWH IRUPH TXH QRXV SUpVHQWRQV OHV PRGqOHV FRPSOHWV GHV
ZLGJHWVFRPPHFHOXLGX3DQHOSUpVHQWpHQ)LJXUH
8QH IRLV LQLWLDOLVp OH PRGqOH GX 3DQHO SHXW UHFHYRLU GHV DSSHOV GH PpWKRGHV GHPDQGDQW OD
PRGLILFDWLRQGHODYDOHXUGXSDUDPqWUH9LVLEOH8QDSSHOGHPpWKRGHFRUUHVSRQGDXGpS{WG¶XQMHWRQ
GDQV OD SODFH 6,3BVHW9LVLEOH FH MHWRQ FRQWLHQW DORUV OD QRXYHOOH YDOHXU GpVLUpH SRXU OH SDUDPqWUH
9LVLEOH&HMHWRQHVWWUDLWpSDUOHIUDQFKLVVHPHQWGHO¶XQHGHVTXDWUHWUDQVLWLRQV6HW9LVLEOHx 6LXQMHWRQHVWDFWXHOOHPHQWSUpVHQWGDQVODSODFH9LVLEOHUHVSHFWLYHPHQW1RW9LVLEOHHWTXHO¶RQ
UHoRLW XQ DSSHO GH PpWKRGH DYHF XQH QRXYHOOH YDOHXU $B9,6,%/( WUXH UHVSHFWLYHPHQW
$B9,6,%/( IDOVH OD WUDQVLWLRQ 6HW9LVLEOH UHVSHFWLYHPHQW 6HW9LVLEOH HVW IUDQFKLH &H
IUDQFKLVVHPHQWQ¶LPSOLTXHDXFXQFKDQJHPHQWG¶pWDWHWSHUPHWGHUHQGUHOHVHUYLFHSDUOHGpS{WG¶XQ
MHWRQGDQVODSODFH623BVHW9LVLEOHx 6LXQMHWRQHVWDFWXHOOHPHQWSUpVHQWGDQVODSODFH9LVLEOHUHVSHFWLYHPHQW1RW9LVLEOHHWTXHO¶RQ
UHoRLW XQ DSSHO GH PpWKRGH DYHF XQH QRXYHOOH YDOHXU $B9,6,%/( IDOVH UHVSHFWLYHPHQW








/D)LJXUH SUpVHQWH OD JHVWLRQ GH ODPRGLILFDWLRQ GX SDUDPqWUH6W\OH6HW&H SDUDPqWUH QH
QpFHVVLWHSDVGHYpULILFDWLRQSDUWLFXOLqUHFHTXLLPSOLTXHTXHORUVGHODUpFHSWLRQG¶XQDSSHOGHPpWKRGH









SDUDPqWUHV6L]H; HW 6L]H< HVW VLPLODLUH 1RXV OH GpWDLOORQV SRXU OHV SDUDPqWUHV3RV; HW 3RV< HQ
)LJXUH/DPRGLILFDWLRQGHVSDUDPqWUHV3RV;HW3RV<HVWSRVVLEOHVLHWVHXOHPHQWVLOHSDUDPqWUH
0RWLRQ$OORZHG D ODYDOHXUWUXH&HWWHPRGLILFDWLRQSHXW rWUH IDLWHGHSOXVLHXUVPDQLqUHV OHZLGJHW
SURSRVH VRLW OD PRGLILFDWLRQ GHV SDUDPqWUHV 3RV; HW 3RV< PpWKRGHV VHW3RV; HW VHW3RV< VRLW OD
PRGLILFDWLRQGHFHVGHX[SDUDPqWUHVJUkFHjO¶DSSHOG¶XQHVHXOHPpWKRGHPpWKRGHVHW3RV;<
8Q DSSHO GH OD PpWKRGH VHW3RV; UHVSHFWLYHPHQW VHW3RV< UpVXOWH HQ OD UpFHSWLRQ G¶XQ MHWRQ
FRQWHQDQW ODQRXYHOOHYDOHXUGXSDUDPqWUHGDQV ODSODFH6,3BVHW3RV; UHVSHFWLYHPHQW6,3BVHW3RV<
6XLWHjODUpFHSWLRQGHFHMHWRQGHX[VFpQDULRVVRQWSRVVLEOHVx /DYDOHXUGXSDUDPqWUH0RWLRQ$OORZHGHVWWUXHGDQVFHFDV OD WUDQVWLRQVHW3RV; UHVSHFWLYHPHQW
VHW3RV< HVW IUDQFKLVVDEOH FDU VD SUpFRQGLWLRQ HVW YDOLGpH 6RQ IUDQFKLVVHPHQW SHUPHW OH
UHPSODFHPHQWGXMHWRQFRQWHQXGDQVODSODFH3RV;UHVSHFWLYHPHQW3RV<SDUXQMHWRQFRQWHQDQWOD
QRXYHOOHYDOHXUGXSDUDPqWUHx /D YDOHXU GX SDUDPqWUH 0RWLRQ$OORZHG HVW IDOVH GDQV FH FDV OD WUDQVLWLRQ VHW3RV;1RW$OORZHG
UHVSHFWLYHPHQW VHW3RV<1RW$OORZHG HVW IUDQFKLVVDEOH FDU VD SUpFRQGLWLRQ HVW YDOLGpH 6RQ
IUDQFKLVVHPHQWQ¶DDXFXQHIIHWVXUO¶pWDWGXZLGJHW
/HSULQFLSHGHODJHVWLRQG¶XQDSSHOGHODPpWKRGHVHW3RV;<HVWH[DFWHPHQWOHPrPHTXHFHOXLTXH












GHSDUDPqWUHV VLPLODLUHV jFHX[GX3DQHO9LVLEOH3RV; HW3RV<6W\OH6HW/DPRGLILFDWLRQ GH FHV
SDUDPqWUHVVHIDLWGHODPrPHPDQLqUHTXHSRXUOH3DQHO





HVW SUpVHQWp HQ )LJXUH /DPRGLILFDWLRQ GH FH SDUDPqWUH QpFHVVLWH XQH YpULILFDWLRQ VL OH WH[WH
FRQWHQX GDQV VD QRXYHOOH YDOHXU HVW SOXV ORQJ TXH OD ORQJXHXU PD[LPDOH DXWRULVpH GpILQLH SDU OH
SDUDPqWUH0D[6WULQJ/HQJWKODPRGLILFDWLRQQHGRLWSDVVHIDLUHXQHHUUHXUGRLWrWUHOHYpH$LQVLORUV








/H FRPSRUWHPHQW GX ZLGJHW ORUV GH OD PRGLILFDWLRQ HQ FRXUV G¶H[pFXWLRQ GHV SDUDPqWUHV
&RORU,QGH[HW)RQWHVWVLPLODLUH1RXVOHGpWDLOORQVSRXUOHSDUDPqWUH&RORU,QGH[HQ)LJXUH/D
PRGLILFDWLRQGHFHSDUDPqWUHQpFHVVLWHpJDOHPHQWXQHYpULILFDWLRQDYDQWG¶HIIHFWXHUODPRGLILFDWLRQ
OHZLGJHWGRLW V¶DVVXUHUTXH ODQRXYHOOHYDOHXUTX¶LOD UHoXHHVW LQFOXVHGDQV O¶HQVHPEOHGHVYDOHXUV
DXWRULVpHVVLF¶HVWOHFDVLOHIIHFWXHOHFKDQJHPHQWDXWUHPHQWLOHQYRLHXQPHVVDJHG¶HUUHXU$LQVL





















/H3LFWXUH3XVK%XWWRQ HVW XQZLGJHW LQWHUDFWLI LO LPSOpPHQWH GRQF PpWKRGHV SRXU WUDLWHU OHV
pYpQHPHQWVSURYHQDQWGHODVRXULVSURFHVV0RXVH'RZQSURFHVV0RXVH5HOHDVHGSURFHVV0RXVH&OLFNHGHW
SURFHVV0RXVH'RZQ HW  PpWKRGHV SRXU WUDLWHU OHV pYpQHPHQWV SURYHQDQW GX FODYLHU





WRXW G¶DERUG O¶pYpQHPHQW PRXVH'RZQ PpWKRGH SURFHVV0RXVH'RZQ HQ FKDQJHDQW O¶pWDW GX
3LFWXUH3XVK%XWWRQ GH UHOkFKp MHWRQ GDQV OD SODFH %XWWRQ5HOHDVHG j SUHVVp MHWRQ GDQV OD SODFH
%XWWRQ3UHVVHG/RUVTXHO¶XWLOLVDWHXUUHOkFKHOHERXWRQGHODVRXULVOHVHUYHXUYDDSSHOHUODPpWKRGH























/H VHUYHXU HVW GpFRPSRVp HQ SOXVLHXUV FRPSRVDQWV ORJLFLHOV FRUUHVSRQGDQWV j GLIIpUHQWHV






















1RXV SUpVHQWRQV LFL XQH WHFKQLTXH G¶LQWHUDFWLRQ WUqV VLPSOH FDU SRXU GHV UDLVRQV GH VUHWp GH
IRQFWLRQQHPHQW OHV WHFKQLTXHV G¶LQWHUDFWLRQV VRQW DFWXHOOHPHQW WUqV OLPLWpHV SDU OH VWDQGDUG
$5,1& &HSHQGDQW OD QRWDWLRQ ,&2 UHQG SRVVLEOH ODPRGpOLVDWLRQ GH WHFKQLTXHV G¶LQWHUDFWLRQV
EHDXFRXSSOXVFRPSOLTXpHVFRPPHQRXVOHPRQWUHQWOHVWUDYDX[GH/DGU\HWGH+DPRQ
ͷǤͶǤͷǤʹ ǣ±ǯ












,O HVW LPSRUWDQW GH QRWHU TX¶XQ VHUYHXU UHVSHFWDQW OH VWDQGDUG$5,1& HW OHV VSpFLILFDWLRQV














pYpQHPHQWV VRQW WUDLWpV GDQV OHXU RUGUH G¶DUULYpH OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
SLFN:LGJHW)RU0RXVH0RYHVHIDLWHQIRQFWLRQGHO¶LQGH[SODFpGDQVODSODFH,QGH[2XWTXLHVWLQFUpPHQWp
ORUVGHODILQGXWUDLWHPHQWGHO¶pYpQHPHQW
/H IUDQFKLVVHPHQW GH OD WUDQVLWLRQ SLFN:LGJHW)RU0RXVH0RYH UpDOLVH XQH DSSHO GH OD PpWKRGH
ILQG:LGJHW$W[\ GX 6FHQH*UDSK &HW DSSHO GH PpWKRGH UHWRXUQH XQ LGHQWLILDQW TXL HVW pJDO j
O¶LGHQWLILDQWGXZLGJHWVLXQZLGJHWLQWHUDFWLIDFWLIHWYLVLEOHHVWVLWXpjODSRVLWLRQ[\6LFHQ¶HVWSDV
OHFDV OH6FHQH*UDSK UHWRXUQHFRPPHLGHQWLILDQWODYDOHXU/HIUDQFKLVVHPHQWGHFHWWH WUDQVLWLRQ
UHWLUH OH MHWRQ VLWXp GDQV OD SODFH,QGH[2XW &HOXLFL HVW UHSODFp ORUV GH OD ILQ GX WUDLWHPHQW GH FHW
pYpQHPHQWFHTXLUHQGUDSRVVLEOHOHWUDLWHPHQWGHO¶pYpQHPHQWVXLYDQW
$SUqVLQFUpPHQWGHO¶LQGH[IUDQFKLVVHPHQWGHODWUDQVLWLRQLQFUHPHQW,QGH[XQMHWRQFRQWHQDQW
O¶LQGH[ GH VRUWLH M HW O¶LGHQWLILDQW GX ZLGJHW LG HVW SODFp GDQV OD SODFH :LGJHW7R3LFN /D SODFH














FH FDV OD WUDQVLWLRQ FKDQJH3LFNHG:LGJHW HVW IUDQFKLH HQ HIIHFWXDQW XQ DSSHO GH PpWKRGH
VHW+LJKOLJKWHGWUXHVXUOHZLGJHWTXLGRLWREWHQLUOHIRFXVx 8QZLGJHWDOHIRFXVHWO¶LGHQWLILDQWFRUUHVSRQGDQWDXZLGJHWTXLGRLWREWHQLUOHIRFXVHVWpJDOjFH
TXL VLJQLILH TXH OH IRFXV j YHQLU QH FRQFHUQH DXFXQ ZLGJHW 'DQV FH FDV OD WUDQVLWLRQ
FKDQJH3LFNHG:LGJHWHVWIUDQFKLHHWHIIHFWXDQWXQDSSHOGHPpWKRGHVHW+LJKOLJKWHGIDOVHVXUOH
ZLGJHWTXLDYDLWOHIRFXVMXVTX¶jSUpVHQWx 8QZLGJHWDOHIRFXVHWXQQRXYHDXZLGJHWGRLWREWHQLUOHIRFXV'DQVFHFDVODPRGLILFDWLRQVHIDLW











&H FRPSRUWHPHQW SHXWrWUH GLYLVp HQ GHX[ OD JHVWLRQ GHV pYpQHPHQWV SURYHQDQW GH OD VRXULV






DORUV OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ SLFN:LGJHW)RU0RXVH&OLFNHG TXL DSSHOOH OD PpWKRGH
ILQG:LGJHW$W[\ VXU OH6FHQH*UDSK &HWWHPpWKRGH UHWRXUQH O¶LGHQWLILDQWLG GXZLGJHW VLWXp DX[
FRRUGRQQpHV[\VLXQZLGJHWLQWHUDFWLIDFWLIHWYLVLEOHHVWVLWXpjFHWHQGURLWDXWUHPHQWLG /H




FHOXL GX ZLGJHW TXL D OH IRFXV LGHQWLILDQW LG3LFNHG FRQWHQX SDU OH MHWRQ SUpVHQW GDQV OD SODFH
3LFNHG:LGJHW OH VHUYHXU WUDQVPHW OH FOLFN DX ZLGJHW FRQFHUQp SDU XQ DSSHO GH OD PpWKRGH
SURFHVV0RXVH&OLFNHG &HFL HVW IDLW JUkFH DX IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
SURFHVV0RXVH&OLFNHG2Q:LGJHW6LDXFXQZLGJHWQ¶HVWFRQFHUQpRQQHWLHQWSDVFRPSWHGHFHWpYpQHPHQW
IUDQFKLVVHPHQWGHODWUDQVLWLRQGLVFDUG0RXVH&OLFNHG1RW2Q,QWHUDFWLYH:LGJHW
&HFRPSRUWHPHQWHVW VLPLODLUHSRXU ODJHVWLRQGHVpYpQHPHQWVPRXVH3UHVVHG HWPRXVH5HOHDVHG
3RXU GHV UDLVRQV GH OLVLELOLWp HW FDU FHW pYpQHPHQW Q¶HVW SDV XWLOLVp SDU OHVZLGJHWV TXH QRXV DYRQV
SUpVHQWpHSUpFpGHPPHQWQRXVQ¶DYRQVSDVUHSUpVHQWpODJHVWLRQGHO¶pYpQHPHQWPRXVH5HOHDVHGVXUOH
PRGqOHSUpVHQWpHQ)LJXUH
/D JHVWLRQ GHV pYpQHPHQWV SURYHQDQW GX FODYLHU HVW HIIHFWXpH SDU OHV WUDQVLWLRQV
KDQGOH9DOLGDWLRQ.H\KDQGOH1RUPDO.H\ HWKDQGOH$ERUW.H\3UHQRQV O¶H[HPSOHG¶XQHSUHVVLRQVXU OD
WRXFKH GH YDOLGDWLRQ &HWWH DFWLRQ GH O¶XWLOLVDWHXU GpFOHQFKH O¶HQYRL GH O¶pYpQHPHQW
















SRXU OH UHQGX JUDSKLTXH GH FKDTXHZLGJHW HW HVW DERQQp j OHXU FKDQJHPHQW 3DU H[HPSOH SRXU XQ
3LFWXUH3XVK%XWWRQ LO HVW DERQQp DX[ PRGLILFDWLRQV GH OD YDOHXU GHV SDUDPqWUHV +LJKOLJKWHG
3LFWXUH5HIHUHQFH/DEHO6WULQJHW6W\OH6HW
/HPRGqOHGX6FHQH*UDSKpWDQWSDUWLFXOLqUHPHQWLPSRVDQWHWQ¶LOOXVWUDQWDXFXQHQRXYHOOHWHFKQLTXH
GHPRGpOLVDWLRQ QRXV OH GpFULYRQV GDQV OH &KDSLWUH TXL SUpVHQWH ODPRGpOLVDWLRQ FRPSOqWH G¶XQH
DSSOLFDWLRQGHWDLOOHUpHOOHjO¶DLGHGHODQRWDWLRQ,&2
ͷǤͶǤͷǤͶ ǣ












































QDWXUHOOHV SRXYDLHQW DIIHFWHU OHV V\VWqPHV LQWHUDFWLIV LPSRVDQW DORUV O¶XWLOLVDWLRQ GHPpFDQLVPHV GH
WROpUDQFHDX[IDXWHVSRXUOHVWUDLWHU&HFKDSLWUHSUpVHQWHGRQFXQHDUFKLWHFWXUHORJLFLHOOHJpQpULTXHHW
WROpUDQWH DX[ IDXWHV SRXU OHV V\VWqPHV LQWHUDFWLIV &HWWH DUFKLWHFWXUH HVW IRQGpH VXU O¶DSSOLFDWLRQ GX
SULQFLSHGHODSURJUDPPDWLRQQDXWRWHVWDEOHjWRXVOHVFRPSRVDQWVORJLFLHOVGHVV\VWqPHVLQWHUDFWLIV
1RXV SUpVHQWRQV HQ SUHPLHU OLHX XQH GLVFXVVLRQ VXU OHV GLIIpUHQWHV DUFKLWHFWXUHV ORJLFLHOOHV
WROpUDQWHVDX[IDXWHVHWOHXUDSSOLFDELOLWpDX[FRPSRVDQWVLQWHUDFWLIVDLQVLTXHOHVUDLVRQVTXLQRXVRQW
SRXVVp DX FKRL[ GH IRQGHU QRWUH DUFKLWHFWXUH VXU OD SURJUDPPDWLRQ QDXWRWHVWDEOH $LQVL OH OHFWHXU
GpVLUHX[GHFRQQDvWUHQRWUHDUFKLWHFWXUHHWQHV¶LQWpUHVVDQWSDVjFHVFRQVLGpUDWLRQVHVWLQYLWpjVHUHQGUH
GLUHFWHPHQWjODWURLVLqPHVHFWLRQ
/D SUHPLqUH VHFWLRQ SUpVHQWH HQ SUHPLHU OLHX WURLV DUFKLWHFWXUHV ORJLFLHOOHV FODVVLTXHV SRXU OD




/D GHX[LqPH VHFWLRQ SUpVHQWH OHV UDLVRQV GH QRWUH FKRL[ SRXU XQ FRXSOH G¶DUFKLWHFWXUHV




'DQV XQ SUHPLHU WHPSV FRPPHQW DSSOLTXHU XQH DUFKLWHFWXUH DXWRWHVWDEOH DYHF FRQWU{OHXU
G¶DVVHUWLRQV DX[ V\VWqPHV LQWHUDFWLIV SUpVHQWV GDQV OHV FRFNSLWV DYLRQLTXHV $ILQ GH SHUPHWWUH OD













͸Ǥͳ ±    ±   

(Q QRXV DSSX\DQW VXU OHVPpFDQLVPHV GH WROpUDQFH DX[ IDXWHV OHV SOXV UpSDQGXV SUpVHQWpV HQ
VHFWLRQQRXVSURSRVRQVGDQVFHWWHVHFWLRQ WURLVDUFKLWHFWXUHV ORJLFLHOOHV GH WROpUDQFHDX[IDXWHV
SRXYDQW rWUH DSSOLTXpHV DX[ V\VWqPHV LQWHUDFWLIV 1RXV pWXGLRQV SOXV SDUWLFXOLqUHPHQW OHV WURLV






UHGRQGDQFHSHXWrWUHUpDOLVpHGHGLIIpUHQWHVPDQLqUHVx (QXWLOLVDQWGHODUpSOLFDWLRQOHVFRPSRVDQWVUHGRQGDQWVVRQWGHVFRSLHVGXFRPSRVDQWIRQFWLRQQHOx (Q XWLOLVDQW GH OD GLYHUVLILFDWLRQ OHV FRPSRVDQWV UHGRQGDQWV VRQW GHV YDULDQWHV GLYHUVLILpHV GX








8Q FRPSRVDQW DXWRWHVWDEOH /DSULH'HVZDUWHV HW DO  HVW FDSDEOH GH YpULILHU VRQ SURSUH
IRQFWLRQQHPHQWHWGHQRWLILHUXQHHUUHXUVLFHOXLFLQ¶HVWSDVFRUUHFW3RXUFHODXQFRPSRVDQWHVWFKDUJp
GHYpULILHUOHFRPSRUWHPHQWHWO¶H[pFXWLRQGXFRPSRVDQWIRQFWLRQQHOOHFRPSRVDQWTXHO¶RQVRXKDLWH
UHQGUH WROpUDQWDX[ IDXWHV/HPpFDQLVPHGH WROpUDQFHDX[ IDXWHVDXWRWHVWDEOHHVWpJDOHPHQWDSSHOp









x /H FRPSRVDQW&20 &20PDQGH &¶HVW OH FRPSRVDQW IRQFWLRQQHO FHOXL TXH O¶RQ VRXKDLWH UHQGUH
WROpUDQWDX[IDXWHVx /HFRPSRVDQW021021LWRU&¶HVWOHFRPSRVDQWHQFKDUJHGHODYpULILFDWLRQGXFRPSRUWHPHQWGX




G¶XQ FRPSRVDQW &RPSDUDWHXU HQ FKDUJH GH YpULILHU TXH OHV UpVXOWDWV GX &20 HW GH VD FRSLH VRQW
VLPLODLUHVx 'LYHUVLILFDWLRQOHFRPSRVDQW021HVWFRPSRVpG¶XQHYDULDQWHGX&20DSSHOpH&RQWU{OHXUHWG¶XQ























$LQVL VL OH FRPSRVDQW DXWRWHVWDEOH Q IRXUQLW XQ UpVXOWDW YDOLGH OH FRPSRVDQW'HFLVLRQ HQYRLH FH
UpVXOWDW FRPPH pWDQW FHOXL GX FRPSRVDQW QDXWRWHVWDEOH 6L DX FRQWUDLUH OH UpVXOWDW GX FRPSRVDQW
3DUWLH&RQWULEXWLRQV






'LVSDWFK FHOOH GH OD UHGRQGDQFH GHV FRPSRVDQWV DXWRWHVWDEOHV HW FHOOH GX FRPSRVDQW'HFLVLRQ /D
UHGRQGDQFHGHVFRPSRVDQWVDXWRWHVWDEOHVSHXWrWUHUpDOLVpHGHGLIIpUHQWHVPDQLqUHV3UHPLqUHPHQWQRXV







QYHUVLRQV $YL]LHQLV  TXL HVW IRQGpH VXU OD UHGRQGDQFH HW OD GLYHUVLILFDWLRQ GX FRPSRVDQW
IRQFWLRQQHO
/D )LJXUH SUpVHQWH O¶DUFKLWHFWXUH ORJLFLHOOH G¶XQ FRPSRVDQW 193 &HWWH DUFKLWHFWXUH HVW
FRPSRVpH GH Q YHUVLRQV GX FRPSRVDQW IRQFWLRQQHO &HV YHUVLRQV VRQW GHV YDULDQWHV GLYHUVLILpHV GX
FRPSRVDQWIRQFWLRQQHO1RXVSURSRVRQVFHSHQGDQWGHSRXYRLUOHVUHPSODFHUSDUGHVFRSLHVGHFHOXLFL














OD WROpUDQFH GHV IDXWHV ORJLFLHOOHV HW PDWpULHOOHV (Q HIIHW FHV DUFKLWHFWXUHV VRQW IRQGpHV VXU OD














GDQV TXHOOH PHVXUH FHOOHVFL SHXYHQW rWUH LQVWDQFLpHV SRXU OHV GLIIpUHQWV FRPSRVDQWV ORJLFLHOV GHV
V\VWqPHVLQWHUDFWLIV"1RXVQRXVLQWpUHVVRQVSOXVSDUWLFXOLqUHPHQWDX[WURLVFRPSRVDQWVORJLFLHOVTXH
QRXV DYRQV LGHQWLILpV SRXU OHV V\VWqPHV LQWHUDFWLIV GDQV OHV FRFNSLWV DYLRQLTXHV HW SUpVHQWpV HQ
)LJXUHOHVHUYHXUOHVZLGJHWVHWO¶8$SRXU8VHU$SSOLFDWLRQ
1RXV DYRQV SRLQWp GX GRLJW GDQV OD VHFWLRQ SUpFpGHQWH TXH OHV GLIILFXOWpV GH UpDOLVDWLRQ GHV




FRPSRVDQWV UHGRQGDQWV j OD GLIIpUHQFH GH OD VROXWLRQ GH GLYHUVLILFDWLRQ HW GH FHOOH GX FRQWU{OHXU


































GLIILFXOWp HVW WUDQVIpUpH FRPPH SRXU OH VHUYHXU GDQV OD UpDOLVDWLRQ GX FRPSRVDQW HQ FKDUJH GH OD
FRPSDUDLVRQRXGXYRWHVXUOHVVRUWLHV&HSHQGDQWODUpDOLVDWLRQG¶XQWHOFRPSRVDQWVHUDVLPSOLILpHSDU
UDSSRUW j FHOOH GX VHUYHXU FDU OHV GLIIpUHQWHV ELEOLRWKqTXHV GH ZLGJHWV UHVSHFWHQW OH VWDQGDUG &8$
&RPPRQ8VHU$FFHVVG¶,%0,%0
'DQVOHFDVRO¶RQVRXKDLWHUHQGUHWROpUDQWVDX[IDXWHVGHVZLGJHWVQRQUpSDQGXVSDUH[HPSOH
GHVZLGJHWV GpILQLV SDU OH VWDQGDUG$5,1& $((& LO HVW DORUVQpFHVVDLUH GH FUpHU XQH
YDULDQWHGHFHZLGJHW3RXUFHODXQHVSpFLILFDWLRQFRPSOqWHHWQRQDPELJHGXFRPSRUWHPHQWGXZLGJHW




GH ZLGJHW SRXU HQ GpGXLUH OHV IRQFWLRQQDOLWpV HVVHQWLHOOHV SRXU OD VUHWp GH IRQFWLRQQHPHQW 3RXU
FKDFXQHG¶HOOHVQRXVGpILQLVVRQVXQHDVVHUWLRQTXLUHVWHYUDLHVLVRQFRPSRUWHPHQWHVWFRUUHFW$LQVL










GLW OHFRPSRUWHPHQW VpPDQWLTXHGXV\VWqPH LQWHUDFWLI/HVDVVHUWLRQV VRQWGRQF WUqVGpSHQGDQWHVGX
V\VWqPHLQWHUDFWLIHWGHVRQGRPDLQHG¶DSSOLFDWLRQ
͸ǤͳǤʹǤͶ ±





UHGRQGDQWV WUDLWHQW OHVPrPHV HQWUpHV HW TXH SDU FRQVpTXHQW OHXUV VRUWLHV VRQW FRPSDUDEOHV&H
FRPSRVDQWSHXWrWUHVXSSULPpVLO¶RQXWLOLVHXQSURWRFROHGHGLIIXVLRQILDEOHGLVWULEXDQWOHVHQWUpHV
DX[GLIIpUHQWVFRPSRVDQWVUHGRQGDQWV RQSHXWSUHQGUH O¶H[HPSOHGXUpVHDX$)';$((&
DVVRFLpjXQSURWRFROHDWRPLTXH),)2x /H FRPSRVDQW &RPSDUDWHXU LO HVW VSpFLILTXH j O¶DUFKLWHFWXUH DXWRWHVWDEOH HW j O¶DUFKLWHFWXUH
QDXWRWHVWDEOH XWLOLVDQW GHX[ YDULDQWHV RX FRSLHV GX PrPH FRPSRVDQW ,O HVW UHVSRQVDEOH GH OD
FRPSDUDLVRQHQWUH OHVVRUWLHVGHVFRPSRVDQWV UHGRQGDQWV'DQV OHFDVGHGHX[FRSLHVRXGHGHX[









DXWRWHVWDEOHV VRQWGpIDLOODQWV LOV IRXUQLVVHQW WRXVXQH VRUWLH LQYDOLGpH'DQV FH FDV OH FRPSRVDQW







3RXU FKDTXH DUFKLWHFWXUH WROpUDQWH SUpVHQWpH QRXV DYRQV pWXGLp WURLV RSWLRQV GH UpDOLVDWLRQ
GLIIpUHQWHVx 5pSOLFDWLRQOHVGLIIpUHQWVFRPSRVDQWVUHGRQGDQWVVRQWGHVFRSLHVGXFRPSRVDQWRULJLQDOx 'LYHUVLILFDWLRQOHVGLIIpUHQWVFRPSRVDQWVUHGRQGDQWVVRQWGHVYDULDQWHVGXFRPSRVDQWRULJLQDOx &RQWU{OHXUG¶DVVHUWLRQVFHWWHRSWLRQFRQFHUQHVHXOHPHQWO¶DUFKLWHFWXUHDXWRWHVWDEOHHWO¶DUFKLWHFWXUH
QDXWRWHVWDEOH 'DQV OHXU FDV RQ SHXW UHPSODFHU XQ GHV GHX[ FRPSRVDQWV UHGRQGDQWV SDU XQ












$UFKLWHFWXUHV 'pWHFWLRQ 5HFRXYUHPHQW 0DWpULHOOHV /RJLFLHOOHV
5pSOLFDWLRQ 3 2 3 2 FRSLHVI  GLVSDWFKFRPSDUDWHXU 
'LYHUVLILFDWLRQ 3 2 3 3 YDULDQWHVI  GLVSDWFKFRPSDUDWHXU 
&RQWU{OHXUG¶DVVHUWLRQV 3 2 3 3 FRPSRVDQWI  GLVSDWFKFRQWU{OHXUG
DVVHUWLRQV 
5pSOLFDWLRQ 3 3 3 2 IFRSLHV GLVSDWFKGHFLVLRQ I
'LYHUVLILFDWLRQ 3 3 3 3 IYDULDQWHV GLVSDWFKIFRPSDUDWHXUV
GHFLVLRQ
I




5pSOLFDWLRQ 3 3 3 2 IFRSLHV GLVSDWFKYRWH I
'LYHUVLILFDWLRQ 3 3 3 3 IYDULDQWHV GLVSDWFKYRWH I













/HV DUFKLWHFWXUHV QDXWRWHVWDEOH HW 193 GHPDQGHQW EHDXFRXS SOXV GH UHVVRXUFHV HQ WHUPH GH
SDUWLWLRQVYRLUFRORQQH3DUWLWLRQVQpFHVVDLUHV&HSHQGDQWHOOHVSHUPHWWHQWGHWROpUHUSOXVGHIDXWHV
/H7DEOHDXSUpVHQWHOHFRWG¶DSSOLFDELOLWpGHFHVDUFKLWHFWXUHVDX[GLIIpUHQWVFRPSRVDQWVGH
QRWUH DUFKLWHFWXUH &H WDEOHDX GLVWLQJXH OHV FRPSRVDQWV UpSDQGXV SRXU OHVTXHOV LO H[LVWH GpMj GH
QRPEUHXVHVYDULDQWHVWHOVTXHOHVZLGJHWVUpSRQGDQWDX[VSpFLILFDWLRQVGXVWDQGDUG&8$FRORQQHV&276
SRXU&RPPHUFLDO2Q7KH6KHOIHWOHVFRPSRVDQWVSHXUpSDQGXVSRXUOHVTXHOVLOIDXGUDREOLJDWRLUHPHQW
GpYHORSSHU VHV SURSUHV YDULDQWHV WHOV TXH OHV ZLGJHWV UpSRQGDQW DX[ VSpFLILFDWLRQV GX VWDQGDUG
$5,1&FRORQQHV6SpFLILTXH/HVDUFKLWHFWXUHVXWLOLVDQWGHODUpSOLFDWLRQVRQWOHVPRLQVFRWHXVHV
FDUHOOHVQHGHPDQGHQWDXFXQW\SHGHGLYHUVLILFDWLRQORJLFLHOOHTXLHVWWUqVFRXWHXVH
/D GLYHUVLILFDWLRQ HVW SOXV FRWHXVH SRXU OHV FRPSRVDQWV FRPSOLTXpV WHOV TXH OH VHUYHXU HW
O¶DSSOLFDWLRQLQWHUDFWLYHHOOHHVWG¶DXWDQWSOXVFRWHXVHSRXUOHVDUFKLWHFWXUHVQDXWRWHVWDEOHHW193FDU
FHV DUFKLWHFWXUHV QpFHVVLWHQW XQ SOXV JUDQG QRPEUH GH YDULDQWHV TXH O¶DUFKLWHFWXUH DXWRWHVWDEOH OH
GpYHORSSHPHQWG¶XQHYDULDQWHFRXWHHQWUHHWIRLVOHFRWGHGpYHORSSHPHQWGXFRPSRVDQW
RULJLQDO/DSULH$UODWHWDO
(QILQ O¶XWLOLVDWLRQ G¶XQ FRQWU{OHXU G¶DVVHUWLRQ GDQV OH FDV GHV DUFKLWHFWXUHV DXWRWHVWDEOHV HW






͸Ǥʹ  ǯ   ±   ± 
°








&276 YRLU VHFWLRQ  HW OD GLYHUVLILFDWLRQ ORJLFLHOOH VHUD G¶DXWDQW SOXV FRWHXVH GX IDLW GH FHV
FRQWUDLQWHVGHGpYHORSSHPHQW
1RWUH PRGqOH GH IDXWH YRLU VHFWLRQ  FRPSUHQG j OD IRLV OHV IDXWHV ORJLFLHOOHV GH





$UFKLWHFWXUHV &276 6SpFLILTXH &276 6SpFLILTXH &276 6SpFLILTXH
5pSOLFDWLRQ մ մ մ մ QD մ
'LYHUVLILFDWLRQ մմմ մմմմ մ մմ QD մմմմ
&RQWU{OHXUG¶DVVHUWLRQV մմ մմ մմ մմ QD մմ
5pSOLFDWLRQ մ մ մ մ QD մ
'LYHUVLILFDWLRQ մմմմ մմմմմ մ մմմ QD մմմմմ
&RQWU{OHXUG¶DVVHUWLRQV մմմ մմմ մմմ մմմ QD մմմ
5pSOLFDWLRQ մ մ մ մ QD մ
'LYHUVLILFDWLRQ մմմմ մմմմմ մ մմմ QD մմմմմ
&RQWU{OHXUG¶DVVHUWLRQV QD QD QD QD QD QD





















HUUHXUV FHOXLFL SHXW rWUH VRLW HIIHFWXp SDU OHV XWLOLVDWHXUV VRLW HIIHFWXp HQ XWLOLVDQW OHV FRPSRVDQWV
DXWRWHVWDEOHV FRPPH OD EDVH G¶XQH DUFKLWHFWXUH QDXWRWHVWDEOH 'H SOXV HOOH HVW EHDXFRXS PRLQV
FRWHXVHTXHOHVDXWUHVDUFKLWHFWXUHVSHUPHWWDQWGHGpWHFWHUHWWROpUHUOHVHUUHXUVGXHVjFHVGHX[W\SHV
GH IDXWHV DUFKLWHFWXUH DXWRWHVWDEOH DYHF GLYHUVLILFDWLRQ RX DUFKLWHFWXUH 193 /HV DUFKLWHFWXUHV






HUUHXUV VXU XQH DUFKLWHFWXUH DXWRWHVWDEOH DYHF FRQWU{OHXU G¶DVVHUWLRQV HW SRXU OH UHFRXYUHPHQW GHV
HUUHXUVQRXVSURSRVRQVGHX[RSWLRQVFRQILHUOHUHFRXYUHPHQWjO¶XWLOLVDWHXUDXSLORWHRXV¶DSSX\HU
VXUXQHDUFKLWHFWXUHQDXWRWHVWDEOH















QRXV DSSX\RQV VXU OD GHVFULSWLRQ GH O¶DUFKLWHFWXUH SK\VLTXH HW ORJLFLHOOH GX V\VWqPH j O¶DLGH GX





,GHQWLILFDWLRQ V\VWpPDWLTXH GHV PRGHV GH GpIDLOODQFH GH WRXWHV OHV IRQFWLRQV GHV FRPSRVDQWV GX
V\VWqPH3RXUFHODQRXVQRXVDSSX\RQVVXUXQH$QDO\VHGHV0RGHVGH'pIDLOODQFHGHOHXUV(IIHWV
HWGHOHXU&ULWLFLWpXQH$0'(&RX)0(&$HQDQJODLV'HSDUWPHQWRIWKH$UP\«x eWDSH,GHQWLILFDWLRQGHVDVVHUWLRQVHWGpILQLWLRQGHVPpFDQLVPHVGHVXUYHLOODQFH
,GHQWLILFDWLRQ GHV DVVHUWLRQV DVVRFLpHV DX[GpIDLOODQFHV LGHQWLILpHV HQ pWDSH &HV DVVHUWLRQV VRQW

















OHV FRFNSLWV G¶DYLRQV FLYLO/D)LJXUH SUpVHQWH OD UHSUpVHQWDWLRQ GH O¶DUFKLWHFWXUH JpQpULTXH KDXW
QLYHDXG¶XQV\VWqPHLQWHUDFWLIGHFRFNSLWVDYLRQLTXHHQ$$'/YRLUVHFWLRQ
&HWWH UHSUpVHQWDWLRQ KDXW QLYHDX GH QRWUH V\VWqPH QRXV SHUPHW GH PHWWUH HQ pYLGHQFH OHV
FRPSRVDQWV SULQFLSDX[ VXU OHVTXHOV QRXV IRQGRQV QRWUH GLDJUDPPH GH VpTXHQFH OH VHUYHXU HW OHV
ZLGJHWVTXLIRUPHQWOH&'6HWO¶8$1RXVUDSSHORQVFLGHVVRXVOHU{OHGHVGLIIpUHQWVFRPSRVDQWVGH






















VHUYHXUHWDX[ZLGJHWV OHFRPSRUWHPHQWGH O¶8$TXL UpJLW OHFRPSRUWHPHQWGH O¶LQWHUIDFHHVW WUqV
GpSHQGDQWGXV\VWqPHDYLRQLTXH
'X IDLW GH FHWWH RUJDQLVDWLRQ QRXV LOOXVWURQV SOXV SDUWLFXOLqUHPHQW OD FUpDWLRQ GHV FRQWU{OHXUV
G¶DVVHUWLRQVVXUOHVSDUWLHVJpQpULTXHVGXV\VWqPHLQWHUDFWLIOHVHUYHXUHWOHVZLGJHWV(QHIIHWFHOD








GH OHXUV IRQFWLRQV QRXV SURSRVRQV GH UHSUpVHQWHU VRQ FRPSRUWHPHQW j O¶DLGH G¶XQ GLDJUDPPH GH




LGHQWLILH FHWWH DFWLRQ LQSXW3URFHVVLQJ PHW j MRXU OD SRVLWLRQ GX FXUVHXU JUDSKLTXH
3DUWLH&RQWULEXWLRQV





SHUPHW DX VHUYHXU GH PHWWUH j MRXU OH JUDSKH GH VFqQH XSGDWH6FHQH*UDSK HW O¶DIILFKDJH
UHQGHULQJ8SGDWH(QILQO¶8$WUDLWHO¶pYpQHPHQWHQYR\pSDUOHZLGJHWHYHQW3URFHVVLQJHWQRWLILH
OH V\VWqPH DYLRQLTXH TXL PRGLILH VRQ pWDW HQ IRQFWLRQ GX FRQWU{OH GpVLUp SDU O¶XWLOLVDWHXU
LQWHUQDO6WDWH8SGDWH
([HPSOHO¶XWLOLVDWHXUFOLTXHVXUXQERXWRQLQWHUDFWLISRXUHQJDJHUXQFDSjFDSTX¶LODGpMjUHQWUpDX
SUpDEODEOH/HVHUYHXU LGHQWLILH OHZLGJHWFLEOpHW OXL WUDQVPHW OHFOLF/HZLGJHW WUDLWHFHFOLFHWHQYRLHXQ
pYpQHPHQWDGDSWpjO¶8$TXLOHWUDLWHHWGHPDQGHDXV\VWqPHDYLRQLTXHG¶HQJDJHUOHFDSjx ¬ FKDTXH PRGLILFDWLRQ GH O¶pWDW LQWHUQH G¶XQ V\VWqPH DYLRQLTXH LQWHUQDO6WDWH8SGDWH FHOXLFL




QRWLILFDWLRQ(QILQ OHVHUYHXUPHWjMRXU OHJUDSKHGHVFqQHXSGDWH6FHQH*UDSKHW O¶DIILFKDJH
UHQGHULQJ8SGDWH
([HPSOHOHV\VWqPHDYLRQSDVVHGDQVXQpWDWROHFKDQJHPHQWGHFDSQ¶HVWSOXVDFFHVVLEOHSRXUOHSLORWH
/¶8$ DQDO\VH FH FKDQJHPHQW G¶pWDW HW GpFLGH GH GpVDFWLYHU OH ERXWRQ TXL SHUPHW DX SLORWH GH GHPDQGHU
O¶HQJDJHPHQWG¶XQQRXYHDXFDS/¶8$IDLWXQDSSHOGHPpWKRGHVXUOHZLGJHWSRXUOXLGHPDQGHUGHSDVVHUHQ
pWDWGpVDFWLYp VHW(QDEOHIDOVH/HZLGJHWPHWHQVXLWHj MRXU VRQpWDWHWQRWLILH OH VHUYHXUTXLPRGLILH OH
JUDSKHGHVFqQHHWO¶DIILFKDJHGXZLGJHWHQOHJULVDQWSRXUQRWLILHUDXSLORWHVDGpVDFWLYDWLRQ
͸Ǥ͵ǤͳǤʹ ±



























PRGHGHGpIDLOODQFH HVW DVVRFLp DX[FDXVHVTXLRQWSX OH FUpHU FRORQQH VHV HIIHWV DXQLYHDXGX
FRPSRVDQWFRORQQHVHVHIIHWVDXQLYHDXGXV\VWqPHFRORQQHHWVDFULWLFLWpFRORQQH/DFULWLFLWp
FRUUHVSRQG DX GHJUp GH GDQJHURVLWp GX PRGH GH GpIDLOODQFH HW GH VHV HIIHWV VXU OH V\VWqPH HW VHV










     














(QILQ QRXV DYRQV pJDOHPHQW PRGLILp OD FRORQQH  GH FH WDEOHDX 1RXV SUpVHQWRQV GDQV FHWWH
FRORQQHODFODVVLILFDWLRQGXPRGHGHGpIDLOODQFHSDUUDSSRUWDX[TXDWUHFODVVHVGHPRGHVGHGpIDLOODQFHV
TXHQRXVDYRQVLGHQWLILpHVHQVHFWLRQ(QHIIHWQRXVQHSRXYRQVSDVjFHQLYHDXG¶DEVWUDFWLRQ
SUpVHQWHU OD FULWLFLWp GX PRGH GH GpIDLOODQFH G¶XQH IRQFWLRQ FDU FHWWH FULWLFLWp FRUUHVSRQG j XQH
FRPELQDLVRQGH OD FODVVHGHGpIDLOODQFH TXHQRXVSUpVHQWRQVHQ FRORQQH HWGH OD VpPDQWLTXHGX
V\VWqPHDYLRQLTXHFRQFHUQp
$LQVL SDU H[HPSOH OD SHUWH GH WRXV OHV DIILFKDJHV GH O¶DOWLWXGH GH O¶DYLRQ VHUDLW FODVVLILpH GH
GpIDLOODQFHFDWDVWURSKLTXHVHORQO¶pFKHOOHGpILQLHSDUODQRUPH&6DORUVTXHODSHUWHGHO¶DIILFKDJH
GXFDSVWDELOLVpVHUDLWFODVVLILpHGHGpIDLOODQFHPDMHXUH1RXVFRQVLGpURQVGRQFGDQVFHWWHFRORQQHTXDWUH











RQ YpULILH O¶H[pFXWLRQ HW OH FRQWU{OHXU G¶DVVHUWLRQ ,OV FRUUHVSRQGHQW SDU H[HPSOH DX UpVXOWDW GH
O¶H[pFXWLRQG¶XQHIRQFWLRQO¶pWDWLQWHUQHRXODYDOHXUGHVGRQQpHVLQWHUQHVGXFRPSRVDQWIRQFWLRQQHOx /¶LPDJHGHO¶pWDWHOOHUHSUpVHQWHOHVGRQQpHVTXLGRLYHQWrWUHVWRFNpHVGDQVOHFRPSRVDQWFRQWU{OHXU
DILQ GH SRXYRLU H[pFXWHU OH FRQWU{OH G¶DVVHUWLRQ SDU H[HPSOH O¶DQFLHQQH SRVLWLRQ GX FXUVHXU HVW
QpFHVVDLUHSRXUODYpULILFDWLRQGXFDOFXOGHVDQRXYHOOHSRVLWLRQ(OOHFRUUHVSRQGjXQpWDWVLPSOLILp
GX FRPSRVDQW IRQFWLRQQHO HW HVWPLVH j MRXU UpJXOLqUHPHQW HQ IRQFWLRQ GHV HQWUpHV UHoXHV SDU OH



































































FRQGLWLRQV SRXU VDWLVIDLUH$ &HWWH YpULILFDWLRQ HVW GpFOHQFKpH j FKDTXH UpFHSWLRQ G¶XQ pYpQHPHQW
XWLOLVDWHXU (OOH HVW pJDOHPHQW SUpVHQWpH VRXV IRUPH DOJRULWKPLTXH DYHF O¶RUJDQLJUDPPH DVVRFLp HQ




LIHYHQW  XVHU$FWLRQG[G\	ZLGJHW,GHQWLILHG  Z^
 LIZYLVLELOLW\ WUXH^HUURU'HWHFWHG `
 LIZHQDEOLQJ WUXH^HUURU'HWHFWHG `















/H FRPSRVDQW &20 FRQWLHQW OHV FRPSRVDQWV &20 GX VHUYHXU HW GHV ZLGJHWV ,O V¶DJLW GRQF GHV
FRPSRVDQWVIRQFWLRQQHOVRULJLQDX[,OHVWFHSHQGDQWQpFHVVDLUHGHOHXUDSSRUWHUXQHSHWLWHPRGLILFDWLRQ
LOIDXWDMRXWHUGHVPR\HQVGHUpFXSpUHUOHVREVHUYDEOHVQpFHVVDLUHVDX[FRQWU{OHXUVG¶DVVHUWLRQV,OHVW
GRQF QpFHVVDLUH GH PHWWUH HQ SODFH GHV VRQGHV ORJLFLHOOHV SHUPHWWDQW GH UpFXSpUHU OHV YDOHXUV GHV




/H FRPSRVDQW 021 HVW FRQVWLWXp GHV GLIIpUHQWV FRQWU{OHXUV G¶DVVHUWLRQV UHVSRQVDEOHV GH OD
YpULILFDWLRQ GX FRPSRUWHPHQW GX VHUYHXU HW GH FKDTXHZLGJHW &RPPH QRXV O¶DYRQV YX ORUV GH OD
GHVFULSWLRQGHQRWUHPpWKRGHSRXUGpILQLUOHVFRQWU{OHXUVG¶DVVHUWLRQVFHX[FLQpFHVVLWHQWXQVWRFNDJH
G¶XQHLPDJHGHO¶pWDWGXFRPSRVDQW&20&HWWHLPDJHGHO¶pWDWFRUUHVSRQGjXQHYHUVLRQVLPSOLILpHGH














FDOFXO GX SLFNLQJ YLVLELOLWp DFWLYDWLRQ HW SRVLWLRQ /¶LPDJH GH O¶pWDW HVW FRPSOpWpH SDU G¶DXWUHV
LQIRUPDWLRQVGHO¶pWDWGXFRPSRVDQW&20WHOOHVTXHODSRVLWLRQDFWXHOOHGXFXUVHXU
1RXVQ¶LQWpJURQVSDVGDQVQRWUHDUFKLWHFWXUHGHFRPSRVDQWGH'LVSDWFKFRPPHLODpWpSUpVHQWpHQ
)LJXUH(Q HIIHW QRXVGLVSRVRQV LFL GHV UpVHDX[SUpVHQWV GDQV O¶DYLRQ WHOV TXH OH UpVHDX$)';
$((&TXLSHXYHQWrWUHDVVRFLpVDYHFGHVSURWRFROHVGHGLIIXVLRQILDEOHVQRXVQRXVDSSX\RQV
GRQF VXU FHV UpVHDX[ HW OHXU SURWRFROH DVVRFLp SRXU OD GLVWULEXWLRQ GHV HQWUpHV TX¶LO V¶DJLVVH




DXWRWHVWDEOHVHOOHSHUPHWGRQF ODGpWHFWLRQGHVHUUHXUVDIIHFWDQWFHVFRPSRVDQWV ,OHVW LPSRUWDQWGH
SURSRVHUPDLQWHQDQWXQHVROXWLRQSRXUOHUHFRXYUHPHQWGHFHVHUUHXUV/¶8$HVWXQH[FHOOHQWFDQGLGDW




O¶8$ XQ FRPSRVDQW ORJLFLHO QRPPp 5HFRYHU\ $FWLRQV &HOXLFL UpFXSqUH OHV PHVVDJHV G¶HUUHXUV
SURYHQDQWGXFRPSRVDQW021HWGpFLGHGHVDFWLRQVjPHQHUHQFRQVpTXHQFH'XIDLWGHO¶XWLOLVDWLRQGH
QRWUH V\VWqPHSDUXQKXPDLQ LO HVWSRVVLEOHG¶LQWpJUHU FHOXLFL GDQV ODERXFOHGH UHFRXYUHPHQWGHV
HUUHXUVGpWHFWpHVSDUOHVHUYHXUHWOHVZLGJHWVDXWRWHVWDEOHV/H&'6Q¶HVWSDVOHVHXOPR\HQSRXUOHV
SLORWHVGHFRPPDQGHUHWFRQWU{OHUOHVV\VWqPHVDYLRQLTXHVG¶DXWUHVPpFDQLVPHVUHGRQGDQWVHWVpJUpJXpV








GX UHFRXYUHPHQW GHV HUUHXUV 3DU H[HPSOH XQ UHFRXYUHPHQW DXWRPDWLVp SRXUUDLW LQWURGXLUH GHV
FRPSRUWHPHQWVGLIILFLOHVjDQDO\VHUSDUOHVSLORWHVTXLDXUDLHQWDORUVXQHVXUFKDUJHFRJQLWLYHLPSRUWDQWH




HQ SODFH GHVPpFDQLVPHV SRXU SHUPHWWUH OH UHFRXYUHPHQW DXWRPDWLTXH GHV HUUHXUV 3RXU FHOD QRXV
SURSRVRQVGHQRXVDSSX\HUVXUO¶DUFKLWHFWXUHQDXWRWHVWDEOH









O¶XWLOLVDWHXU 6RQ SULQFLSDO LQFRQYpQLHQW HVW TX¶HOOH GHPDQGH EHDXFRXS SOXV GH UHVVRXUFHV TXH OD
SUHPLqUHDUFKLWHFWXUHTXHQRXVDYRQVSUpVHQWpH
͸ǤͶ 
1RXV DYRQV SUpVHQWp GDQV FH FKDSLWUH WURLV DUFKLWHFWXUHV WROpUDQWHV DX[ IDXWHV SRXYDQW rWUH
DSSOLTXpHV DX[ FRPSRVDQWV ORJLFLHOV GHV V\VWqPHV LQWHUDFWLIV OHV DUFKLWHFWXUHV DXWRWHVWDEOHV Q
DXWRWHVWDEOHV HW 193 1RXV DYRQV pJDOHPHQW SUpVHQWp GDQV TXHOOHPHVXUH FHV DUFKLWHFWXUHV pWDLHQW
DSSOLFDEOHVjFHVGLIIpUHQWVFRPSRVDQWVHWTXHOVpWDLHQWOHVDYDQWDJHVHW OHVLQFRQYpQLHQWVGHFKDTXH
DUFKLWHFWXUH












1RXV DYRQV HQVXLWH SUpVHQWp O¶DUFKLWHFWXUH ORJLFLHOOHG¶XQ&'6DXWRWHVWDEOH GDQV ODTXHOOH QRXV
DYRQVSXLQWpJUHUOHVFRQWU{OHXUVG¶DVVHUWLRQVGHFHVGLIIpUHQWVFRPSRVDQWVORJLFLHOV&HWWHDUFKLWHFWXUH
SURSRVHpJDOHPHQWSRXUOHUHFRXYUHPHQWGHVHUUHXUVGHQRWLILHUOHVSLORWHVDILQTXHFHX[FLSXLVVHQW
GpFLGHU G¶XWLOLVHU XQ FRPSRVDQW UHGRQGDQW DX &'6 SRXU OD FRPPDQGH HW OH FRQWU{OH GHV V\VWqPHV































































TXHOHFRPSRUWHPHQWVSpFLILpFRUUHVSRQGDXFRPSRUWHPHQWDWWHQGXx ,O GRLW SHUPHWWUH G¶HQUHJLVWUHU WRXV OHV pYpQHPHQWV VH SURGXLVDQWSHQGDQW O¶XWLOLVDWLRQ GX V\VWqPH









3HW6KRSGDQVVDGHUQLqUHYHUVLRQTXLDpWp UpDOLVpHGDQV OHV WUDYDX[GH+DPRQ&HWRXWLOHVW
GpYHORSSp SDU O¶pTXLSH GH UHFKHUFKH HQ V\VWqPHV LQWHUDFWLIV FULWLTXHV ,&6  GH O¶,5,7 ,QVWLWXW GH
5HFKHUFKHHQ,QIRUPDWLTXHGH7RXORXVH

























/HVSULQFLSHVGH IRQFWLRQQHPHQWGH O¶RXWLO3HW6KRSVRQW UHSUpVHQWpV VXU OD )LJXUH$LQVL OD
GHUQLqUH YHUVLRQ GH 3HW6KRS HVW XQH DSSOLFDWLRQ 1HW%HDQV   3HW6KRS V¶DSSXLH VXU FHUWDLQHV







G¶HQWUpH HW GH VRUWLH ,O DVVXUH pJDOHPHQW OD FRPPXQLFDWLRQHQWUH OHVGLIIpUHQWVPRGqOHV ,&2(QILQ
O¶LQWHUSUqWH DVVXUH O¶HQUHJLVWUHPHQW GH WRXV OHV pYpQHPHQWV GHV GLIIpUHQWV PRGqOHV ,&2 SRXU OHV
VDXYHJDUGHUGDQVOHVILFKLHUVGHMRXUQDOLVDWLRQORJ




OHV DFWLYLWpV G¶pGLWLRQ HW G¶H[pFXWLRQ GHV ,&2 1DYDUUH  $LQVL OHV PRGqOHV ,&2 VRQW HQ
















































3RXU UpDOLVHU OD VpJUpJDWLRQ VSDWLDOH HW WHPSRUHOOHGH QRV FRPSRVDQWV QRXV SURSRVRQVGH QRXV















































DXWRWHVWDEOH TXL D O¶DYDQWDJH SDU UDSSRUW j O¶DUFKLWHFWXUH DXWRWHVWDEOH GH UHQGUH SRVVLEOH OH
UHFRXYUHPHQWDXWRPDWLTXHGHVHUUHXUV


















SRXUUDLW rWUH WUDQVSDUHQWH j O¶XWLOLVDWHXU FRPPH QRXV O¶DYRQV H[SOLTXp GDQV OD VHFWLRQ VL O¶RQ
FRQVLGpUDLWGHV'8FRQWHQDQWGHVSURFHVVHXUVPXOWLF°XU(QHIIHWGDQVFHFDVOHVGHX[FRSLHVGX&'6
DXWRWHVWDEOHV SRXUUDLHQW rWUH H[pFXWpHV FKDFXQH VXU XQ F°XU GLIIpUHQW FH TXL SHUPHWWUDLW GH IDLUH OD
UHFRQILJXUDWLRQ HQ FDV G¶HUUHXU VXU OD PrPH '8 HW GRQF VXU OH PrPH pFUDQ &HWWH FRQILJXUDWLRQ




















GDQV XQ EXW GH UHFKHUFKH'H SOXV LO VHUDLW pJDOHPHQW WUqV FRWHX[ HQ WHPSV GH GpYHORSSHPHQW GH
V¶DGDSWHUjXQV\VWqPHG¶H[SORLWDWLRQPrPHORUVTXHO¶RQFRQVLGqUH32.TXLSRXUUDLWrWUHDFFHVVLEOHLO
IDXGUDLWHQHIIHWFRGHUOHVGLIIpUHQWVFRPSRVDQWVGXV\VWqPHLQWHUDFWLIWROpUDQWDX[IDXWHVHQODQJDJH&
HW O¶DGDSWHU DX[ FRQWUDLQWHV GH FHV V\VWqPHV G¶H[SORLWDWLRQ &HV GLIIpUHQWV V\VWqPHV QH VXSSRUWHQW
pJDOHPHQW SDV OH ODQJDJH -DYD FH TXL QRXV HPSrFKHUDLW G¶XWLOLVHU3HW6KRSSRXU O¶H[pFXWLRQ GH QRV
PRGqOHV,&2
,OQ¶HVWGRQFSDVLQWpUHVVDQWGDQVQRWUHFDVG¶XWLOLVHUXQYUDLV\VWqPHG¶H[SORLWDWLRQUHVSHFWDQWOH
VWDQGDUG $5,1&  QRXV QRXV VRPPHV GRQF LQWpUHVVpV DX[ VLPXODWHXUV H[LVWDQWV FDU FHX[FL
SHUPHWWHQWGHPRLQV IRUWHV FRQWUDLQWHVGHGpYHORSSHPHQW HW VRQWGRQFEHDXFRXSSOXV DGDSWpV jGHV
REMHFWLIVGHWHVWHWGHSUHXYHGHFRQFHSWGHQRWUHPLVHHQ°XYUH&HJHQUHGHV\VWqPHDEHDXFRXSpWp
pWXGLpSDUODUHFKHUFKHPDLVWUqVSHXGHVLPXODWHXUVGHFHJHQUHVRQWHQFRUHXQHIRLVDFFHVVLEOHV1RXV
















QH SHXW SDV \ DYRLU GH SURSDJDWLRQ GH IDXWH HQWUH OHV GLIIpUHQWV FRPSRVDQWV GH QRWUH DUFKLWHFWXUH
ORJLFLHOOH 1RWUH VLPXODWHXU UHVSHFWH GRQF OD VpJUpJDWLRQ VSDWLDOH HW WHPSRUHOOH HQWUH OHV GLIIpUHQWHV
SDUWLWLRQV
'DQV XQ VHFRQG WHPSV OH VLPXODWHXU GRLW SHUPHWWUH OD FRPPXQLFDWLRQ HQWUH OHV GLIIpUHQWHV
SDUWLWLRQV (Q HIIHW LO HVW LQGLVSHQVDEOH GH SRXYRLU JDUDQWLU OD FRPPXQLFDWLRQ HQWUH OHV GLIIpUHQWV
FRPSRVDQWVGHO¶DUFKLWHFWXUHORJLFLHOOHHWSOXVSDUWLFXOLqUHPHQWFHOOHHQWUHOHVFRPSRVDQWV&20HWOHV
FRPSRVDQWV021'XIDLWGHVDSSOLFDWLRQVDX[TXHOOHVHOOHVVRQWGHVWLQpHVHWGH OHXUFRPSOpPHQWDULWp
QRXV DYRQV FKRLVL G¶LPSOpPHQWHU OHV GHX[ W\SHV GH FRPPXQLFDWLRQ LQWHUSDUWLWLRQV GpFULWV SDU OH
VWDQGDUG$5,1&ODFRPPXQLFDWLRQSDUVDPSOLQJDGDSWpHSRXUO¶HQYRLGHPHVVDJHVRVHXOHOD











O¶DUFKLWHFWXUH QDXWRWHVWDEOH LO HVW pJDOHPHQW QpFHVVDLUH TXH OH VLPXODWHXU SXLVVH IRQFWLRQQHU VXU



















GLUH O¶LVRODWLRQ HQWUH OHV ]RQHV GH PpPRLUH DIIHFWpH j FKDTXH SDUWLWLRQ V¶DSSXLH VXU OD QRWLRQ GH
















SDUTXHXLQJ HVW DVVXUpH SDU XQH FRPPXQLFDWLRQ SRLQW j SRLQW V¶DSSX\DQW VXU OD FRPPXQLFDWLRQ SDU
VRFNHWVTXLSHUPHWDLQVLGHJDUDQWLUXQHFRPPXQLFDWLRQSDUILOHG¶DWWHQWHVDQVDXFXQHSHUWHGHPHVVDJH
/DFRPPXQLFDWLRQSDUVDPSOLQJHVWDVVXUpHpJDOHPHQWJUkFHjO¶XWLOLVDWLRQGHVVRFNHWVPDLVHVWUpDOLVpH































UHVSHFWHQWOH VWDQGDUG$5,1&$((&7RXV OHVPRGqOHVVRQWH[pFXWpVj O¶DLGHGH O¶RXWLO
3HW6KRSTXLV¶H[pFXWHVXUXQHPDFKLQHYLUWXHOOH-DYD















GpIDLOODQFHVSHXYHQWrWUHGXHVjWURLVW\SHVGHIDXWHVGLIIpUHQWHVx /HVIDXWHVORJLFLHOOHVGHGpYHORSSHPHQWx /HVIDXWHVPDWpULHOOHVHQRSpUDWLRQx /HVIDXWHVOLpHVjGHVSUREOqPHVG¶XWLOLVDELOLWp
3RXUYDOLGHUQRWUHDSSURFKHSDUUDSSRUWjODSUpYHQWLRQGHVGpIDLOODQFHVOLpHVjFHVWURLVW\SHVGH
IDXWHV QRXV SUpVHQWRQV GDQV FHWWH VHFWLRQ WURLV pEDXFKHV GLIIpUHQWHV SRXU OD YDOLGDWLRQ GH FHV WURLV
DVSHFWV 3UHPLqUHPHQW SRXU YDOLGHU QRWUH DSSURFKH j EDVH GH PRGqOHV SRXU OD SUpYHQWLRQ GHV
GpIDLOODQFHV GXHV DX[ IDXWHV ORJLFLHOOHV GH GpYHORSSHPHQW QRXV SUpVHQWRQV GHV PR\HQV G¶DQDO\VH
IRUPHOOHVXUOHVPRGqOHV,&2SHUPHWWDQWGHVXSSRUWHUOHVDFWLYLWpVGHYpULILFDWLRQHWGHYDOLGDWLRQGX
ORJLFLHO'HX[LqPHPHQWSRXUYDOLGHUQRWUHDSSURFKHSRXUODSUpYHQWLRQGHVGpIDLOODQFHVGXHVDX[IDXWHV
QDWXUHOOHV HQ RSpUDWLRQ DUFKLWHFWXUH ORJLFLHOOH WROpUDQWH DX[ IDXWHV QRXV SUpVHQWRQV XQH pEDXFKH
G¶DSSURFKHSRXUHIIHFWXHUXQHFDPSDJQHG¶LQMHFWLRQGHIDXWHVDILQGHYDOLGHUOHVPpFDQLVPHVG¶LQMHFWLRQ
GH IDXWHV 7URLVLqPHPHQW SRXU YDOLGHU QRV GHX[ FRQWULEXWLRQV SDU UDSSRUW j OD SUpYHQWLRQ GHV


















/D QRWDWLRQ ,&2 SHUPHW G¶HIIHFWXHU GLIIpUHQWV W\SHV G¶DQDO\VH IRUPHOOH 3UHPLqUHPHQW OH IDLW
TX¶HOOHVRLWIRQGpHVXUOHVUpVHDX[GH3HWULLPSOLTXHTX¶HOOHUHQGHSRVVLEOHSOXVLHXUVW\SHVG¶DQDO\VHV






VXIILVDQWH HW TX¶LO HVW QpFHVVDLUH G¶pWXGLHU OHV SURSULpWp G¶RIIUHV HW GH GHPDQGHV HQWUH OHV GLIIpUHQWV














/¶DQDO\VH GHV LQYDULDQWV GH SODFHV 3LQYDULDQW SHUPHW GH YpULILHU TX¶XQ HQVHPEOH GH SODFHV
FRQWLHQGUDWRXMRXUVXQMHWRQF¶HVWjGLUHTX¶DXFXQMHWRQQHVHUDSHUGXORUVGXSDVVDJHGDQVFHVSODFHV
&RQFUqWHPHQW FHOD VLJQLILH TXH TXHO TXH VRLW O¶pWDW GX UpVHDX FHV SODFHV QH SHUGURQW MDPDLV OHXU
UHVVRXUFHF¶HVWjGLUHTXHOHQRPEUHGHMHWRQLQLWLDOGDQVFHJURXSHGHSODFHUHVWHUDLQFKDQJp
/¶DQDO\VHGHVLQYDULDQWVGHWUDQVLWLRQV7LQYDULDQWSHUPHWGHYpULILHUODYLYDFLWpGHVWUDQVLWLRQV
8QH WUDQVLWLRQYLYDQWHVHUD WRXMRXUV IUDQFKLVVDEOHjXQPRPHQWGRQQpTXHOTXHVRLW O¶pWDW LQLWLDOGX











pWDQWGRQQpTXH O¶pWDWGXV\VWqPHHVW UHSUpVHQWpSDU ODSUpVHQFHG¶XQMHWRQGDQV O¶XQHGHFHVTXDWUH
SODFHVFHFLQRXVSHUPHWGHJDUDQWLUTXHO¶pWDWGXV\VWqPHVHUDWRXMRXUVPRGpOLVpFRUUHFWHPHQW
/¶LQYDULDQWGHWUDQVLWLRQQRXVSHUPHWGHYpULILHUTXHVLO¶XQGHVWUDQVLWLRQVGHFHJURXSHPHQWHVW





























GH IDLUH GXPRGHOFKHFNLQJ VXU OHVPRGqOHV ,&2DX WUDYHUV O¶XWLOLVDWLRQ GH O¶RXWLO -DYD3DWK)LQGHU


















j WUDYHUV XQH FDPSDJQH G¶LQMHFWLRQ GH IDXWHV $UODW HW DO 8QH WHOOH FDPSDJQH UpFODPH GHV
PR\HQVLPSRUWDQWVTXLQ¶RQWSXrWUHPLVHQ°XYUHGDQVOHFDGUHGHVWUDYDX[TXHQRXVSUpVHQWRQV1RXV










GLIIpUHQWV W\SHV G¶LQMHFWLRQ GH IDXWHV LOOXVWUpV HQ)LJXUH SHXYHQW rWUH FODVVpV HQ GHX[ JUDQGHV
FDWpJRULHVx /¶LQMHFWLRQGHIDXWHVSK\VLTXHVSHXWrWUHHIIHFWXpHHQLQMHFWDQWGHVIDXWHVPDWpULHOOHVGDQVOHV\VWqPH























YDOLGDWLRQ GHV PpFDQLVPHV GH WROpUDQFH DX[ IDXWHV SHXWrWUH IDLWH HQ LQMHFWDQW GHV IDXWHV GDQV OH
FRPSRVDQW&20GXV\VWqPHLQWHUDFWLIDXWRWHVWDEOH&HFRPSRVDQWpWDQWPLVHQ°XYUHSDUGHVPRGqOHV



























&RPPH O¶RQWPRQWUp OHV WUDYDX[ GH +L[ HW+DUWVRQ  O¶DQDO\VH GHV WkFKHV XWLOLVDWHXU HVW
DGDSWpH SRXU pYDOXHU O¶XWLOLVDELOLWp G¶XQ V\VWqPH 3DUWDQW GH FHWWH FRQVWDWDWLRQ OHV WUDYDX[ GH $
7DQNHX&KRLWDWSURSRVHQWGHV¶DSSX\HUVXUO¶DQDO\VHGHVWkFKHVXWLOLVDWHXUDXWUDYHUVO¶DQDO\VH





VD FDSDFLWp GH SDVVDJH j O¶pFKHOOH 0DUWLQLH 3DODQTXH HW :LQFNOHU  DLQVL TXH VD FDSDFLWp
G¶LQWpJUDWLRQDYHFOHVV\VWqPHVLQWHUDFWLIVPRGpOLVpVjO¶DLGHGHODQRWDWLRQ,&2%DUERQL/DGU\HWDO
























































D  E  F 
G 
)LJXUH5HODWLRQVHQWUHOHVWkFKHVHWOHVREMHWVGDQV+$067(56
$ILQ GH UHSUpVHQWHU OD FRPSOH[LWp GHV WkFKHV GH O¶XWLOLVDWHXU OD QRWDWLRQ +$067(56 SHUPHW
pJDOHPHQWGHUHSUpVHQWHUGHVLQIRUPDWLRQVDGGLWLRQQHOOHVWHOOHVTXHOHVFRQQDLVVDQFHVTXHO¶XWLOLVDWHXU
GRLWDYRLUSRXUHIIHFWXHUODWkFKHRXOHVSpULSKpULTXHVXWLOLVpVSRXUHIIHFWXHUODWkFKH&HVLQIRUPDWLRQV
VRQW UHSUpVHQWpHV HQ )LJXUH R QRXV SRXYRQV UHWURXYHU OHV FRQQDLVVDQFHV GpFODUDWLYHV
)LJXUHDTXLSHXYHQWrWUHDIILQpHVHQFRQQDLVVDQFHVVWUDWpJLTXHV)LJXUHERXGHVLWXDWLRQ
)LJXUHFOHVLQIRUPDWLRQV)LJXUHGHWOHVSpULSKpULTXHV)LJXUHH




LQWHUDFWLI GH FRFNSLW G¶DYLRQ FLYLO/HV DFWLRQVSRXUPRGLILHU OD YDOHXU G¶XQ SDUDPqWUH WkFKH,QSXW
YDOXHVRQWjHIIHFWXHUGHPDQLqUHVpTXHQWLHOOHRSpUDWHXU!!















































/H 7DEOHDX SUpVHQWH OHV LQGLFDWHXUV GH O¶XWLOLVDELOLWp SRXU OH PRGqOH GH WkFKH SUpVHQWp HQ
)LJXUH&KDTXHFRORQQHGHFH WDEOHDXSUpVHQWHGLIIpUHQWHVDQDO\VHVGXPRGqOHGH WkFKHDILQGH










H[HPSOH GH O¶XWLOLVDWLRQ GH FHWWH DSSURFKH SRXU OD FRPSDUDLVRQ GH O¶XWLOLVDELOLWp GH TXDWUH V\VWqPHV
LQWHUDFWLIVDYHFGHVQLYHDX[GHVUHWpGHIRQFWLRQQHPHQWGLIIpUHQWVHVWGLVSRQLEOHGDQV)D\ROODVHWDO
















1RXV DYRQV HQVXLWH SUpVHQWp XQPR\HQ SRXU ODPLVH HQ°XYUH GH QRWUH DUFKLWHFWXUH ORJLFLHOOH
WROpUDQWH DX[ IDXWHV &HWWH PLVH HQ °XYUH V¶DSSXLH VXU O¶XWLOLVDWLRQ G¶$5,66,0 XQ VLPXODWHXU GH

























/H &KDSLWUH SUpVHQWH OD PLVH HQ °XYUH GH O¶DSSURFKH j EDVH GH PRGqOHV SRXU OD
FRQFHSWLRQ HW OH GpYHORSSHPHQW ]pURGpIDXW GH FHWWH pWXGH GH FDV ,O SUpVHQWH DLQVL OD
PRGpOLVDWLRQGHVGLIIpUHQWVFRPSRVDQWVGHQRWUHDSSOLFDWLRQ)&86JUkFHjODQRWDWLRQ,&2
/H&KDSLWUHSUpVHQWHODPLVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHVj
FHWWH pWXGH GH FDV ,O LQVWDQFLH DLQVL O¶DUFKLWHFWXUH ORJLFLHOOH WROpUDQWH DX[ IDXWHV VXU QRWUH




















































'DQV FHWWH WURLVLqPH SDUWLH QRXV FKHUFKRQV j YDOLGHU OD IDLVDELOLWp GH QRWUH DSSURFKH VXU XQH
DSSOLFDWLRQFULWLTXHGHWDLOOHUpHOOHGDQVXQFRQWH[WHRSpUDWLRQQHOYDOLGH$ILQG¶DFFRPSOLUFHWREMHFWLI































PpFDQLVPHV GH WROpUDQFH DX[ IDXWHV OH FkEODJH GHV GLIIpUHQWV ERXWRQV HVW VpJUpJXp UHGRQGDQW HW
GLYHUVLILpHWSHUPHWGHGpWHFWHUHWUHFRXYULUOHVHUUHXUVSRXYDQWO¶DIIHFWHU











'DQV FHWWH RSWLTXH QRXV DYRQV FUppH XQH DSSOLFDWLRQ LQWHUDFWLYH DSSHOpH )&86 SRXU )OLJKW
&RQWURO8QLW6RIWZDUHSHUPHWWDQWDX[SLORWHVGHUpDOLVHUOHVPrPHVDFWLRQVTXHOH)&81RXVQRXV








/¶DSSOLFDWLRQ )&86 SUpVHQWpH HQ )LJXUH V¶LQVSLUH GX GHVLJQ GX )&8 %DFNXS (OOH HVW



















FL HVW HIIHFWXp VXU OH )&8 j O¶DLGH G¶XQ ERXWRQ SRXVVRLU HW VXU OH )&86 j O¶DLGH G¶XQ
3LFWXUH3XVK%XWWRQx &RQWU{OHGH O¶pWDWGHV V\VWqPHV FRPPDQGpV j WUDYHUV OH FRQWU{OHGH O¶pWDW GHVGLIIpUHQWVERXWRQV
FRPPXWDWHXUVHWDIILFKDJHVpOHFWURQLTXHV
































/DSDJH(),6B&3SHUPHWO¶DIILFKDJHGHGLIIpUHQWHVLQIRUPDWLRQVVXUOH1'x $IILFKDJHGHVFRQWUDLQWHVG¶DOWLWXGHHWGHYLWHVVHx $IILFKDJHGHVZD\SRLQWVSUpVHQWVDX[DOHQWRXUVGHO¶DSSDUHLOx $IILFKDJHVGHVEDOLVHV WUqVKDXWHV IUpTXHQFHV 925'HWEDVVHV IUpTXHQFHV 1'%SUpVHQWHV DX[
DOHQWRXUVGHO¶DSSDUHLOx $IILFKDJHGHVDpURSRUWVSUpVHQWVDX[DOHQWRXUVGHO¶DSSDUHLOx $IILFKDJHGHVLQIRUPDWLRQVGHVEDOLVHVKDXWHVIUpTXHQFHVx $IILFKDJHGXUDGDUPpWpRx $IILFKDJHGHODFDUWHGXWHUUDLQ













/D)LJXUHSUpVHQWH OHVFRPPDQGHV HW FRQWU{OHVGLVSRQLEOHV VXU ODSDJH$)6B&3GX)&86
&HOOHVFLSHXYHQWrWUHGLYLVpHVHQGHX[JURXSHV
*HVWLRQGHO¶DXWRSLORWHHWGHFHVSDUDPqWUHV
/¶HQJDJHPHQW GH O¶DXWRSLORWH SHXW rWUH HIIHFWXp JUkFH DX[3LFWXUH3XVK%XWWRQ $3 HW $3 6L
O¶DXWRSLORWHHVWHQJDJpWURLVEDUUHVYHUWHVVRQWDIILFKpHVVXUOH3LFWXUH3XVK%XWWRQ$36LFHOXLFLHVW
GpVHQJDJp WURLV EDUUHV QRLUHV VRQW DIILFKpHV VXU FHOXLFL /H FRPSRUWHPHQW HVW OH PrPH SRXU
O¶HQJDJHPHQWGHO¶DXWRSLORWH
/RUVTXH O¶XQGHVGHX[DXWRSLORWHV HVW HQJDJp OHSLORWHSHXW OHVSDUDPpWUHU HQJpUDQWGLIIpUHQWV
SDUDPqWUHVx /DYLWHVVHx /HFDSRXODWUDMHFWRLUHx /¶DOWLWXGHx /DYLWHVVHDVFHQVLRQQHOOHRXO¶DQJOHGHWUDMHFWRLUH


































































SUpVHQWRQV SDV O¶DUEUH GHV ZLGJHWV GpWDLOOp FDU FHOXLFL HVW WUqV LPSRVDQW &HWWH ILJXUH QRXV GRQQH
FHSHQGDQWXQDSHUoXGXQRPEUHpOHYpGHZLGJHWVTXLFRPSRVHQWO¶DSSOLFDWLRQ/HVZLGJHWVFULWLTXHV
VRQWSUpVHQWpVDYHFXQERUGURXJH,OVFRUUHVSRQGHQWjWRXVOHVZLGJHWVHQUDSSRUWDYHFO¶pGLWLRQGHOD






QRWUH DSSURFKH&HWWH pWXGHGH FDVFRQVLVWHHQXQHDSSOLFDWLRQ LQWHUDFWLYH DSSHOpH)&86(OOHD pWp










































/DGHX[LqPHVHFWLRQSUpVHQWH OHVPRGqOHV ,&2GHVGLIIpUHQWVFRPSRVDQWVGXV\VWqPH LQWHUDFWLI
LQWpJUDQWO¶DSSOLFDWLRQ)&86































































33%B(),6 &OLF WR(),6 FKDQJH3DJH7R(),6
33%B$)6 &OLF WR$)6 FKDQJH3DJH7R$)6
7DEOHDX)RQFWLRQG¶DFWLYDWLRQSRXUODJHVWLRQGHVSDJHV(),6B&3HW$)6B&3 

































XQH5DGLR%R[ YRLU VHFWLRQ /¶XQLWp GH SUHVVLRQ SHXW rWUHPRGLILpH HQ K3D UHVSHFWLYHPHQW
,Q+JJUkFHjO¶XWLOLVDWLRQGX3LFWXUH3XVK%XWWRQ,1+*!+3$UHVSHFWLYHPHQW+3$!,1+*(QILQHQ









RX VXSpULHXUH j OD YDOHXUPD[LPDOH DXWRULVpH HOOH HVW FRUULJpH j OD YDOHXU PLQLPDOH RX PD[LPDOH














33%B,1+*WR+3$ &OLF WR+3$ VZLWFK7R+3$
33%B+3$WR,1+* &OLF WR,1+* VZLWFK7R,1+*
(%1B,1+* &OLF	pGLWLRQGHODYDOHXU &KDQJH,Q+J7HPS FKDQJH,Q+J7HPS9DOXH
(%1B+3$ &OLF	pGLWLRQGHODYDOHXU &KDQJHK3D7HPS FKDQJHK3D7HPS9DOXH
7DEOHDX)RQFWLRQG¶DFWLYDWLRQSRXUODJHVWLRQGHODUpIpUHQFHGHSUHVVLRQ





K3D +3$ -HWRQHQWUp $IILFKDJHGHODUpIpUHQFHGH
SUHVVLRQHQK3D
7DEOHDX)RQFWLRQGHUHQGXSRXUODJHVWLRQGHODUpIpUHQFHGHSUHVVLRQ























33%B/6 &OLF VZLWFK/6 VZLWFK/6WR2IIVZLWFK/6WR2Q
33%B99 &OLF VZLWFK99 VZLWFK99WR2IIVZLWF99WR2Q
7DEOHDX)RQFWLRQG¶DFWLYDWLRQSRXUODJHVWLRQGHVRSWLRQVG¶DIILFKDJHGX3)' 




















VXLYDQWVVXUO¶pFUDQGHQDYLJDWLRQYRLUVHFWLRQx $IILFKDJHGHVFRQWUDLQWHVG¶DOWLWXGHHWGHYLWHVVHx $IILFKDJHGHVZD\SRLQWVSUpVHQWVDX[DOHQWRXUVGHO¶DSSDUHLOx $IILFKDJHV GHV EDOLVHV KDXWHV IUpTXHQFHV 925' HW EDVVHV IUpTXHQFHV 1'% SUpVHQWHV DX[










































33%B:37 &OLF FOLFN2Q:37 WR:37:37WR2))
33%B925' &OLF FOLFN2Q925' WR925'925'WR2))















:37DFWLYp 1'2SWLRQ -HWRQHQWUpDYHFODYDOHXU $IILFKDJHGHVWURLVEDUUHVQRLUHVVXU33%B925'
HW33%B1'%
$IILFKDJHGHVWURLVEDUUHVYHUWHVVXU33%B:37
925'DFWLYp 1'2SWLRQ -HWRQHQWUpDYHFODYDOHXU $IILFKDJHGHVWURLVEDUUHVQRLUHVVXU33%B:37HW
33%B1'%
$IILFKDJHGHVWURLVEDUUHVYHUWHVVXU33%B925'







HQ)LJXUH/D IRQFWLRQG¶DFWLYDWLRQDVVRFLpHHVWSUpVHQWpHGDQV OH7DEOHDXHW OD IRQFWLRQGH
UHQGX GDQV OH 7DEOHDX 6L QRXV SUHQRQV O¶H[HPSOH GX PRGH ORUVTXH OH SLORWH FOLTXH VXU OD
&RPER%R[ FRUUHVSRQGDQWH HW YDOLGH XQH HQWUpH OD WUDQVLWLRQ FKDQJH0RGH HVW IUDQFKLH 6RQ











&RPER%R[BPRGH &OLF	YDOLGDWLRQG¶XQHHQWUpH VZLWFK0RGH FKDQJH0RGH
&RPER%R[BUDQJH &OLF	YDOLGDWLRQG¶XQHHQWUpH VZLWFK5DQJH FKDQJH5DQJH
7DEOHDX)RQFWLRQG¶DFWLYDWLRQSRXUODJHVWLRQGXFKRL[GXPRGHHWGXUDQJH 






















/D JHVWLRQ GHV 3LFWXUH3XVK%XWWRQ /2& $/7 $335 )' HW $7+5 HVW VLPLODLUH j FHOOH GHV




GLIIqUH HQ XQ SRLQW LO HVW QpFHVVDLUH GH VDYRLU VL O¶XQ GHV GHX[DXWRSLORWHV HVW HQJDJp(Q HIIHW OH
SDQQHDX GH JHVWLRQ GHV SDUDPqWUHV GH O¶DXWRSLORWH Q¶HVW DFWLYp TXH ORUVTX¶DXPRLQV O¶XQ GHV GHX[
DXWRSLORWHVHVWHQJDJp/HPRGqOH,&2GHODJHVWLRQG¶XQWHOFRPSRUWHPHQWHVWSUpVHQWpHQ)LJXUH
















33%B$3 &OLF FOLFN2Q$3 FOLFN2Q$3WR21FOLFN2Q$3WR21
FOLFN2Q$3WR2))FOLFN2Q$3WR2))























/RUVTXH OHSDQQHDXGHJHVWLRQGHVSDUDPqWUHVGH O¶DXWRSLORWHHVWDFWLYp OHSLORWHSHXWJpUHU OHV
































33%B6HOHFWHG &OLF VSG6HOHFWHG2Q VZLWFK6SHHG7R6HOHFWHGFKDQJH6HOHFWHG6SHHG
33%B0DQDJHG &OLF VSG0DQDJHG2Q VZLWFK6SHHG7R0DQDJHG
7DEOHDX)RQFWLRQG¶DFWLYDWLRQSRXUODJHVWLRQGHODYLWHVVH 













/H)&8$UHJURXSHGRX]HW\SHVGHZLGJHWVGLIIpUHQWVx 'HVREMHWVGHUHJURXSHPHQWRXFRQWDLQHU/D\HU%DVLF&RQWDLQHU3DQHOHW5DGLR%R[x 'HV ZLGJHWV G¶DFWLRQ &KHFN%XWWRQ &RPER%R[ (GLW%R[1XPHULF 3LFWXUH3XVK%XWWRQ HW
3LFWXUH7RJJOH%XWWRQx 'HVZLGJHWVG¶DIILFKDJH/DEHO*3B/LQHHW3LFWXUH
1RXV DYRQV H[SRVp GDQV OD VHFWLRQ  OHV SULQFLSHV JpQpULTXHV SRXU OD PRGpOLVDWLRQ GX
FRPSRUWHPHQWGHVZLGJHWVjO¶DLGHGHODQRWDWLRQ,&2,OHVWWRXWG¶DERUGLPSRUWDQWGHGpWHUPLQHUOHV
GLIIpUHQWVSDUDPqWUHVGHVGLIIpUHQWVZLGJHWVDLQVLTXHOHVpYpQHPHQWVTX¶LOVVRQWVXVFHSWLEOHVG¶HQYR\HU
¬ OD YXH GX JUDQG QRPEUH GH ZLGJHWV SUpVHQWV GDQV O¶DSSOLFDWLRQ QRXV FKRLVLVVRQV GH Q¶HQ
SUpVHQWHU TXH WURLV O¶(GLW%R[1XPHULF OD 5DGLR%R[ HW OH &KHFN%XWWRQ &HV WURLV ZLGJHWV VRQW
SDUWLFXOLqUHPHQWLQWpUHVVDQWVFDULOVDSSRUWHQWGHQRXYHOOHVSUREOpPDWLTXHVGHPRGpOLVDWLRQx /¶(GLW%R[1XPHULFXWLOLVHOHPRGH&DJLQJGXVHUYHXUDLQVLTXHOHVpYpQHPHQWVSURYHQDQWGHVDFWLRQV
XWLOLVDWHXUVXUOHFODYLHUSRXUODVDLVLHGHGRQQpHVx /D5DGLR%R[HVWXQFRQWDLQHUVSpFLDOFDUHOOHSHUPHWGHPDLQWHQLUGHX[RXSOXVZLGJHWVFRPSUHQDQW























































:LGJHW (UURU 3DUDPHWHU (UURULGHQWLILHU
5DGLR%R[   













































/RUVTX¶HOOH HVW HQ PRGH ,GOH MHWRQ GDQV OD SODFH ,GOH O¶(GLW%R[1XPHULF DWWHQG XQ FOLF GH
O¶XWLOLVDWHXU 'DQV FH FDV OD UpFHSWLRQ G¶XQ FOLF XWLOLVDWHXU MHWRQ SODFp GDQV OD SODFH







PpWKRGH SURFHVV1RUPDO.H\ HW YDOLGH FHWWH YDOHXU HQ WDSDQW VXU OD WRXFKH GH YDOLGDWLRQ FH TXL
GpFOHQFKHO¶DSSHOGHODPpWKRGHSURFHVV9DOLGDWLRQ.H\'DQVFHFDVO¶(GLW%R[1XPHULFSDVVHGDQV










j ODPpWKRGHVHW(QWU\9DOLGDWLRQ 6L O¶8$ IDLW XQ DSSHO j FHWWHPpWKRGH DYHF OD YDOHXUWUXH HOOH





FHODGpFOHQFKH OH IUDQFKLVVHPHQWGH OD WUDQVLWLRQWLPH2XWB FHTXL LQILUPH ODYDOHXU VDLVLHHW UHSODFH
O¶(GLW%R[1XPHULFGDQVO¶pWDW,GOHDYHFO¶DQFLHQQHYDOHXU
/D)LJXUHpWDQW WUqVGLIILFLOHj OLUHQRXVSURSRVRQVHQ)LJXUHXQH[WUDLWGHFHPRGqOH























OD QRWLILH TX¶LO D pWp VpOHFWLRQQp GHSRXYRLUGpVpOHFWLRQQHU WRXV OHV DXWUHVZLGJHWVTX¶HOOH FRQWLHQW
&RQFUqWHPHQWORUVTXHO¶XQGHVZLGJHWVTX¶HOOHFRQWLHQWOXLQRWLILHTX¶LODpWpVpOHFWLRQQpDSSHOGHOD
PpWKRGH VHW5DGLR6HOHFW DYHF OD YDOHXU WUXH FHOD GpFOHQFKH OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
VHW6HOHFWHGTXLSODFHXQMHWRQGDQVODSODFHWR6HOHFW'DQVFHFDVLO\DWURLVSRVVLELOLWpVx /H ZLGJHW YHQDQW G¶rWUH VpOHFWLRQQp pWDLW GpMj VpOHFWLRQQp 'DQV FH FDV OD WUDQVLWLRQ
LJQRUH$OUHDG\6HOHFWHGHVWIUDQFKLHHWFHODQ¶LPSOLTXHDXFXQFKDQJHPHQWx $XFXQ ZLGJHW Q¶pWDLW VpOHFWLRQQp 'DQV FH FDV OD WUDQVLWLRQ VHOHFW%XWWRQ HVW IUDQFKLH 6RQ
IUDQFKLVVHPHQWJDUDQWLWODVpOHFWLRQGXZLGJHWHQODIRUoDQWDYHFXQDSSHOGHPpWKRGHHWSODFHXQ
MHWRQFRQWHQDQWOHZLGJHWVpOHFWLRQQpGDQVODSODFH6HOHFWHG%XWWRQx 8QZLGJHWGLIIpUHQWGHFHOXLTXLYLHQWG¶rWUHVpOHFWLRQQppWDLWVpOHFWLRQQp'DQVFHFDVODWUDQVLWLRQ
IRUFH&KHFN%XWWRQ'HVHOHFWLRQ HVW IUDQFKLH VL OH ZLGJHW VpOHFWLRQQp HVW XQ &KHFN%XWWRQ RX OD
WUDQVLWLRQ IRUFH3LFWXUH7RJJOH%XWWRQ'HVHOHFWLRQ HVW IUDQFKLH VL OH ZLGJHW VpOHFWLRQQp HVW XQ
3LFWXUH7RJJOH%XWWRQ/HIUDQFKLVVHPHQWGHFHVWUDQVLWLRQVDSRXUHIIHWGHIRUFHUXQHGpVpOHFWLRQGX




ZLGJHW HVW TX¶LO DXQ FRPSRUWHPHQW GLIIpUHQW VL VRQSDUHQW GLUHFW HVW XQ FRQWDLQHU FODVVLTXH RX XQH
5DGLR%R[
6LVRQSDUHQWGLUHFWHVWXQFRQWDLQHUFODVVLTXHOH&KHFN%XWWRQDJLWFRPPHXQERXWRQSRXVVRLULO
HVW VpOHFWLRQQp VXU UpFHSWLRQ G¶XQ FOLF V¶LO pWDLW GpVpOHFWLRQQp HW LQYHUVHPHQW IUDQFKLVVHPHQW GHV
WUDQVLWLRQVVHW7R)DOVHHWVHW7R7UXH
6L VRQSDUHQWGLUHFW HVW XQH5DGLR%R[ LO LJQRUH OHFOLF ORUVTX¶LO HVW GpMj VpOHFWLRQQp WUDQVLWLRQ
GLVFDUG&OLFNHWQRWLILHOD5DGLR%R[ORUVTX¶LOUHoRLWXQFOLFDORUVTX¶LOHVWGpVpOHFWLRQQpMHWRQGDQVOD
SODFH UDGLR%R[7R1RWLI\ HW IUDQFKLVVHPHQW GH OD WUDQVLWLRQ QRWLI\5DGLR%R[7KDW%HFDPH6HOHFWHG
/RUVTXH VRQ SDUHQW GLUHFW HVW XQH5DGLR%R[ OH&KHFN%XWWRQ OD QRWLILH pJDOHPHQW GHV FKDQJHPHQWV
G¶pWDWV UpFODPpV SDU O¶8$ IUDQFKLVVHPHQW GHV WUDQVLWLRQV VHW&KHFN%XWWRQ6WDWH HW


























/DPRGpOLVDWLRQ HQ ,&2 GX FRPSRUWHPHQW GX VHUYHXU FRUUHVSRQGDQW j FHWWH IRQFWLRQQDOLWp HVW
SUpVHQWpHHQ)LJXUH3DUGpIDXWOHPRGH&DJLQJGXVHUYHXUQ¶HVWSDVDFWLYpMHWRQGDQVODSODFH
&DJLQJ&ORVHG/RUVTX¶XQZLGJHWIDLWDSSHOjFHWWHIRQFWLRQQDOLWpGXVHUYHXUXQMHWRQHVWSODFpGDQVOD




PpWKRGHFHOXLFLHVW LJQRUpSDU OH IUDQFKLVVHPHQWGH OD WUDQVLWLRQGLVFDUG2SHQ&DJLQJTXLQ¶DDXFXQ
LPSDFWVXUOHFRPSRUWHPHQW
/RUVTXHOHZLGJHWOHGpVLUHLOSHXWGHPDQGHUDXVHUYHXUGHGpVDFWLYHUGHQRXYHDXOHPRGH&DJLQJ




&DJLQJ&ORVHG FHW DSSHO GH PpWKRGH HVW LJQRUp SDU OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
GLVFDUG&DJLQJ&ORVHG
/RUVTXHOHPRGH&DJLQJHVWDFWLYpVHXOOHZLGJHWD\DQWGHPDQGpVRQDFWLYDWLRQFRPSRQHQWSHXW









































IDOVH&KDTXHZLGJHWHVWpJDOHPHQW UHSUpVHQWpSDUXQ MHWRQFRQWHQDQW O¶HQVHPEOHGHVSDUDPqWUHV
^:LGJHW,'3DUHQW,'(QDEOH`x /DSODFH9LVLEOHUHJURXSHWRXVOHVZLGJHWVSRXUTXLODYDOHXUGXSDUDPqWUHFRQWH[WXHO9LVLEOHHVW







O¶H[SOLTXHU QRXVSUHQRQV O¶H[HPSOHGXSDUDPqWUH(QDEOH3OXVSDUWLFXOLqUHPHQW QRXVH[SOLFLWRQV OH
FRPSRUWHPHQWGX6FHQH*UDSKORUVTX¶XQGHVZLGJHWVGHO¶DSSOLFDWLRQGHYLHQWLQDFWLIOHFRPSRUWHPHQW
ORUVTX¶XQZLGJHWGHYLHQWDFWLIHVWVLPLODLUHjFHOXLFL
























/RUVTX¶XQ ZLGJHW SDVVH GDQV OD SODFH 1RW(QDEOH SDU OH IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
VHW1RW(QDEOHXQMHWRQHVWpJDOHPHQWGpSRVpGDQVODSODFHVHW1RW(QDEOH&HMHWRQSHUPHWODPLVHjMRXU


























6L QRXV UHYHQRQV VXU OHPRGqOH SUpVHQWp HQ )LJXUH ORUVTX¶XQZLGJHW SDVVH GDQV OD SODFH
1RW(QDEOHSDUOHIUDQFKLVVHPHQWGHODWUDQVLWLRQVHW1RW(QDEOHXQMHWRQHVWpJDOHPHQWGpSRVpGDQVOD
SODFHVHW1RW(QDEOH 3RXU IDFLOLWHU OD OHFWXUH GXPRGqOH OH WUDLWHPHQW GX MHWRQ GDQV FHWWH SODFH HVW
SUpVHQWpHQ)LJXUHRQRXVUHWURXYRQVODSODFHVHW1RW(QDEOHVRXVODIRUPHG¶XQHSODFHYLUWXHOOH
YRLU VHFWLRQ 1RXVSRXYRQV YRLU VXU FHPRGqOH TXH OH SODFHPHQW G¶XQ MHWRQ GDQV FHWWH SODFH
GpFOHQFKH OH IUDQFKLVVHPHQW GH O¶XQH GHV WUDQVLWLRQVVHW1RW(QDEOH RXVHW1RW(QDEOH &HWWH DFWLRQ
SHUPHWO¶DFWXDOLVDWLRQGXSDUDPqWUH(QDEOHGXZLGJHWGDQVO¶XQHGHVSODFHV'UDZDEOHRX1RW'UDZDEOH






















XQH SRVLWLRQ GRQQpH 3RXU FHOD HOOH SDUFRXUW O¶HQVHPEOH GHV ZLGJHWV DILQ GH GpWHUPLQHU OH ZLGJHW
FRQFHUQp&HSDUFRXUVHVWHIIHFWXpGDQV O¶RUGUH LQYHUVHGXGHVVLQGHVZLGJHWV(QHIIHWVLSOXVLHXUV






VXLYDQWx /H ZLGJHW Q¶HVW SDV XQ ZLGJHW LQWHUDFWLI IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
JR7R1H[W,QGH[$V1RW,QWHUDFWLYH'DQVFHFDV OHZLGJHWQHSHXWSDVrWUH OHZLGJHWFRQFHUQpSDU
O¶DFWLRQGHO¶XWLOLVDWHXUHWRQSDVVHDXZLGJHWVXLYDQWx /H ZLGJHW Q¶HVW SDV SODFp VRXV OD SRVLWLRQ IUDQFKLVVHPHQW GH OD WUDQVLWLRQ
JR7R1H[W,QGH[$V1RW8QGHU7KH0RXVHRXJR7R1H[W,QGH[$V1RW8QGHU7KH0RXVHHQIRQFWLRQGHVRQpWDW
DFWLIRXQRQ'DQVFHFDVOHZLGJHWQHSHXWSDVrWUHOHZLGJHWFRQFHUQpSDUO¶DFWLRQGHO¶XWLOLVDWHXU




OHZLGJHWHVW FHOXLFRQFHUQpSDU O¶DFWLRQGH O¶XWLOLVDWHXU HW OD IRQFWLRQ UHWRXUQH O¶LGHQWLILDQWGHFH














 /HVGLIIpUHQWVPRGqOHVGHV LQVWDQFHVH[pFXWpHV ,FLQRXVSRXYRQVYRLUODSDUWLHGXFRQWU{OHXUGH
GLDORJXH UHVSRQVDEOH GX FRPSRUWHPHQW GH OD JHVWLRQ GH OD YLWHVVH LFL OD YLWHVVH HVW HQ PRGH
6HOHFWHG
 /DIHQrWUHSUpVHQWDQWOH)&861RXVSRXYRQVYRLUTXHOHFRPSRUWHPHQWDIILFKpFRUUHVSRQGELHQj









$LQVL ODPRGpOLVDWLRQ GH O¶DSSOLFDWLRQ )&86 HVW FRQVWLWXpH GH  LQVWDQFHV GHPRGqOHV ,&2
H[pFXWpVSDUO¶RXWLO3HW6KRS7RXVFHVPRGqOHVFRUUHVSRQGHQWDX[pOpPHQWVVXLYDQWVx LQVWDQFHVGHVGLIIpUHQWVW\SHVGH&2FODVVHVGHVZLGJHWVFRUUHVSRQGHQWFKDFXQHVjODGHVFULSWLRQ
H[pFXWDEOHGXFRPSRUWHPHQWGHVZLGJHWVGHO¶DSSOLFDWLRQx LQVWDQFHFRUUHVSRQGjODGHVFULSWLRQH[pFXWDEOHGXFRPSRUWHPHQWGXFRQWU{OHXUGHGLDORJXHx  LQVWDQFHV FRUUHVSRQGHQW j OD IRQFWLRQ G¶DFWLYDWLRQ HW GH UHQGX HW  LQVWDQFH FRUUHVSRQG j OD
SUpVHQWDWLRQx LQVWDQFHVFRUUHVSRQGHQWjODGHVFULSWLRQH[pFXWDEOHGXFRPSRUWHPHQWGXVHUYHXUOH6FHQH*UDSKHW
OH.LGV6HUYHUx  LQVWDQFHV VRQW UHVSRQVDEOHV GH O¶LQLWLDOLVDWLRQ GH O¶DSSOLFDWLRQ HW GHV GLIIpUHQWV PRGqOHV TXL OD
FRQVWLWXHQW
(QILQ pWDQWGRQQpTXH OHVGLIIpUHQWVPRGqOHV FRUUHVSRQGHQW DX[ VSpFLILFDWLRQV H[pFXWDEOHVGHV






















'DQV FH FKDSLWUH QRXV DYRQVPLV HQ°XYUH QRWUH DSSURFKH j EDVHV GHPRGqOHV SHUPHWWDQW GH








HQUpDJLVVDQWjGHVpYpQHPHQWVFRUUHVSRQGDQWVDX[DFWLRQVGHO¶XWLOLVDWHXUYHUVXQDXWUHpWDWx /H FRPSRUWHPHQW GH O¶HQVHPEOH GHVZLGJHWV GH O¶DSSOLFDWLRQ )&86&HOXLFL HVW GpFULW j WUDYHUV
O¶HQVHPEOH GHV pWDWV SRXYDQW rWUH DWWHLQWV SDU OHV GLIIpUHQWV ZLGJHWV DLQVL TXH OHV GLIIpUHQWV
FKDQJHPHQWVG¶pWDWVUHQGXVSRVVLEOHVSDUODUpFHSWLRQG¶pYpQHPHQWVFRUUHVSRQGDQWVjGHVDFWLRQVGH
O¶XWLOLVDWHXURXSDUODUpFHSWLRQGHFRPPDQGHVSURYHQDQWGHO¶8$x /H FRPSRUWHPHQW GX VHUYHXU TXL SHUPHW OH WUDLWHPHQW GHV GLIIpUHQWV pYpQHPHQWV SURYHQDQW GH
O¶XWLOLVDWHXUDLQVLTXHODJHVWLRQGHODKLpUDUFKLHGHO¶HQVHPEOHGHVZLGJHWV&HOXLFLHVWpJDOHPHQW
GpFULWjWUDYHUVO¶HQVHPEOHGHVpWDWVTX¶LOSHXWDWWHLQGUHHWOHVGLIIpUHQWVFKDQJHPHQWVG¶pWDWVUHQGXV



















$ILQ GH YDOLGHU OD IDLVDELOLWp GH QRWUH DSSURFKH FH FKDSLWUH SUpVHQWH O¶DSSOLFDWLRQ GH QRWUH
DUFKLWHFWXUHORJLFLHOOHSUpVHQWpHGDQVOH&KDSLWUHDLQVLTXHVDPLVHHQ°XYUHVXUO¶pWXGHGHFDV)&86
SUpVHQWpH GDQV OH &KDSLWUH $LQVL DSUqV DYRLU GpILQL HW DQDO\Vp OH V\VWqPH DX WUDYHUV GH VRQ
DUFKLWHFWXUHHWGHGLDJUDPPHVGHVpTXHQFHQRXVLGHQWLILRQVVHVPRGHVGHGpIDLOODQFHV&HX[FLQRXV

























HIIHFWXHUO¶DQDO\VHGXV\VWqPHx /HV SpULSKpULTXHV G¶HQWUpH HW GH VRUWLH OH .&&8 HW O¶pFUDQ TXL SHUPHWWHQW O¶LQWHUDFWLRQ HQWUH OH
V\VWqPHHWO¶pTXLSDJHx /HVHUYHXU LOHVWFRPSRVpGX.LGV6HUYHUHWGX6FHQH*UDSK/H6FHQH*UDSKHVW UHVSRQVDEOHGHOD






HVW pJDOHPHQW UHVSRQVDEOHGH QRWLILHU O¶pTXLSDJH G¶XQ FKDQJHPHQW G¶pWDW GX V\VWqPH DYLRQLTXH j
WUDYHUV GHV DSSHOV GH PpWKRGH SRXU PRGLILHU O¶DVSHFW JUDSKLTXH HW O¶pWDW GHV ZLGJHWV (OOH HVW
FRPSRVpH GH TXDWUH FRPSRVDQWV OD SUpVHQWDWLRQ OHV IRQFWLRQV G¶DFWLYDWLRQ HW GH UHQGX HW OH












1RXV FRQVLGpURQV LFL TXH OH V\VWqPH HVW GDQV OD FRQILJXUDWLRQ VXLYDQWH OD SDJH $)6B&3 HVW




3UHPLqUHPHQW OH SLORWH SODFH OH FXUVHXU VXU O¶(GLW%R[1XPHULF (%1 SHUPHWWDQW O¶pGLWLRQ GH OD
YLWHVVHDSSHOpH6SHHG(%1HWFOLTXHGHVVXVWkFKHV0RYHFXUVRUWR6SHHG(%1HW&OLFNRQ6SHHG(%1



















/H VFpQDULR SUpVHQWp SUpFpGHPPHQW QRXV DPqQH DX GLDJUDPPH GH VpTXHQFH SUpVHQWp HQ
)LJXUH1RXVUDSSHORQVODFRQILJXUDWLRQLQLWLDOHODSDJH$)6B&3HVWDIILFKpHHWO¶DXWRSLORWHHVW
HQJDJp OD YLWHVVH HVW JpUpH HQ PRGH0DQDJHG &H GLDJUDPPH GH VpTXHQFH QH SUpVHQWH TXH OHV
FRPSRVDQWVTXLQRXVLQWpUHVVHQWSRXUFHVFpQDULR$LQVLLOSUpVHQWHx 3RXUOHVHUYHUOHVFRPSRVDQWV.LGV6HUYHUHW6FHQH*UDSKx 3RXUOHVZLGJHWVOHVGHX[ZLGJHWVTXLQRXVLQWpUHVVHQWO¶(GLW%R[1XPHULFSHUPHWWDQWO¶pGLWLRQGHOD
YLWHVVHDSSHOpH6SHHG(%1HWOH3LFWXUH3XVK%XWWRQSHUPHWWDQWG¶HQJDJHUODQRXYHOOHYLWHVVHDSSHOp
6SHHG6HOHFWHG33%x 3RXU O¶8$ QRXV QH SUpVHQWRQV TX¶XQ XQLTXH FRPSRVDQW UHSUpVHQWDQW O¶8$ FRUUHVSRQGDQW j
O¶DSSOLFDWLRQ )&86 &H FRPSRVDQW FRQWLHQW OHV GLIIpUHQWV FRPSRVDQWV VXLYDQWV SUpVHQWDWLRQ




 /H SLORWH GpSODFH OH FXUVHXU SRXU OH SODFHU DXGHVVXV GH O¶(GLW%R[1XPHULF6SHHG(%1¬ FKDTXH









 /H SLORWH VDLVLW OD YDOHXU VRXKDLWpH HQ SUHVVDQW OHV WRXFKHV FRUUHVSRQGDQWHV GX FODYLHU &KDTXH
SUHVVLRQ GH WRXFKH HVW UpFHSWLRQQpH SDU OH .LGV6HUYHU VRXV OD IRUPH G¶XQ pYpQHPHQW
SUHVV1RUPDO.H\FRGH TXL HVW WUDQVIpUp DX ZLGJHW 6SHHG(%1 TXL PHW j MRXU OD YDOHXU HQ FRXUV
G¶pGLWLRQ
 /HSLORWHYDOLGHODYDOHXUVDLVLHHQSUHVVDQWODWRXFKHGHYDOLGDWLRQ&HWWHDFWLRQHVWUpFHSWLRQQpHSDU
OH .LGV6HUYHU VRXV OD IRUPH G¶XQ pYpQHPHQW SUHVV9DOLGDWLRQ.H\ TXL HVW WUDQVIpUp DX ZLGJHW
6SHHG(%1TXLHQYRLHO¶pYpQHPHQW$B675,1*B&21),50('YDOXHjO¶8$)&868$HWSDVVHHQPRGH
:DLWLQJ)RU8$
 /¶8$ UpFHSWLRQQH FHW pYpQHPHQW OH WUDQVIqUH DX[ V\VWqPHV DYLRQLTXHV HW YDOLGH OD YDOHXU HQ
DSSHODQWODIRQFWLRQVHW(QWU\9DOLGDWLRQWUXHVXUOHZLGJHW6SHHG(%1
 /HZLGJHW6SHHG(%1SDVVHDORUVHQPRGH,GOHGHQRXYHDXDYHFODQRXYHOOHYDOHXUGHYLWHVVH
 /H SLORWH GpSODFH GH QRXYHDX OH FXUVHXU SRXU OH SODFHU VXU OH 3LFWXUH3XVK%XWWRQ
6SHHG6HOHWHFWHG33%4XDQGOHFXUVHXUVRUWGXZLGJHW6SHHG(%1OH.LGV6HUYHUDSSHOOHODIRQFWLRQ
VHW+LJKOLJKWHGIDOVH VXU FHOXLFL HW TXDQG OH FXUVHXU SDVVH DXGHVVXV GX ZLGJHW





SLORWHGH O¶HQJDJHPHQW GH ODYLWHVVH HQ DSSHODQW OD IRQFWLRQVHW6W\OH6HWVHOHFWHG6W\OH VXU OH
ZLGJHW6SHHG(%1

















G¶H[pFXWLRQGH ODIRQFWLRQPDXYDLVHH[pFXWLRQGH ODIRQFWLRQHWH[pFXWLRQDXWRQRPHGH ODIRQFWLRQ
&RPPHQRXVO¶DYRQVH[SOLTXpGDQVOH&KDSLWUHQRXVQHSUpVHQWRQVSDVLFLOHVFDXVHVSRWHQWLHOOHVGHV




OD FODVVLILFDWLRQGH ODGpIDLOODQFHSDU UDSSRUW j ODFODVVLILFDWLRQTXHQRXV DYRQVSURSRVpHHQ VHFWLRQ
x 3HUWHGHFRQWU{OHOHFRQWU{OHGHPDQGpSDUO¶XWLOLVDWHXUQ¶HVWSDVHIIHFWXpx &RQWU{OHHUURQpOHFRQWU{OHHIIHFWXpQHFRUUHVSRQGSDVjFHOXLGHPDQGpSDUO¶XWLOLVDWHXUx 3HUWHG¶DIILFKDJHO¶DIILFKDJHFRUUHVSRQGDQWDXFKDQJHPHQWG¶pWDWGXV\VWqPHQ¶HVWSDVHIIHFWXpx $IILFKDJHHUURQpO¶DIILFKDJHFRUUHVSRQGDQWjO¶pWDWGXV\VWqPHHVWHIIHFWXpGHPDQLqUHLQDGpTXDWH
,GHQWLILFDWLRQGHVPRGHVGHGpIDLOODQFHSRXUOHVZLGJHWV
/H 7DEOHDX SUpVHQWH XQ H[WUDLW GH O¶$0'(& TXH QRXV DYRQV GpILQLH GDQV OH &KDSLWUH
7DEOHDX&HWH[WUDLWFRUUHVSRQGDX[GpIDLOODQFHVJpQpULTXHVSRXYDQWDIIHFWHUOHVZLGJHWVHWPHWHQ
pYLGHQFHOHVGHX[W\SHVG¶LWHPVOHVSOXVFRXUDQWVSRXUFHX[FLx /DJHVWLRQGHVpYpQHPHQWVUpVXOWDQWGHVDFWLRQVGHO¶XWLOLVDWHXULQSXW3URFHVVLQJx /DJHVWLRQGHVGHPDQGHVGHPRGLILFDWLRQGHSDUDPqWUHVVHW3DUDPHWHU3URFHVVLQJ
/H GHX[LqPH W\SH G¶LWHP VHW3DUDPDWHU3URFHVVLQJ FRQFHUQH WRXV OHV ZLGJHWV SRVVpGDQW GHV
SDUDPqWUHVPRGLILDEOHVHQH[pFXWLRQDORUVTXHOHSUHPLHUW\SHG¶LWHPLQSXW3URFHVVLQJQHFRQFHUQH
TXH OHV ZLGJHWV LQWHUDFWLIV VXVFHSWLEOHV GH GHYRLU WUDLWHU GHV pYpQHPHQWV UpVXOWDQW GHV DFWLRQV GH
O¶XWLOLVDWHXU
/¶pWXGHGHVPRGHVGHGpIDLOODQFHGHVIRQFWLRQVGHVGHX[ZLGJHWVLQWHUYHQDQWGDQVQRWUHVFpQDULR




SURFHVV0RXVH&OLFNHG SURFHVV1RUPDO.H\ SURFHVV9DOLGDWLRQ.H\ GHX[ LWHPV GH W\SH
VHW3DUDPHWHU3URFHVVLQJ VHW6W\OH6HW HW VHW+LJKOLJKWHG DLQVL TX¶XQ LWHP VSpFLILTXH
VHW(QWU\9DOLGDWLRQTXLQHSHUPHWSDVODPRGLILFDWLRQG¶XQSDUDPqWUHHQSDUWLFXOLHUPDLVSHUPHWOD
YDOLGDWLRQ SDU O¶8$ GH OD YDOHXU pGLWpH YRLU OD VHFWLRQ H[SOLTXDQW OH FRPSRUWHPHQW G¶XQH
(GLW%R[1XPHULF

























SDV OHV DFWLRQV XWLOLVDWHXUV W\SH LQSXW3URFHVVLQJ GDQV OH 7DEOHDX OHV GHX[ LWHPV VXLYDQWV












'DQV OH VFpQDULRTXHQRXVpWXGLRQV OHVFRQWU{OHVFULWLTXHVVRQWGpFOHQFKpVSDU OD UpFHSWLRQSDU
O¶8$GHVpYpQHPHQWVVXLYDQWVx $B675,1*B&21),50(' SURYHQDQW GH O¶(GLW%R[1XPHULF 6SHHG(%1 TXL SHUPHW GH UpFXSpUHU OD
QRXYHOOHYDOHXUGHYLWHVVHVDLVLHSDUOHSLORWHx $B(97B6(/(&7,21 SURYHQDQW GX3LFWXUH3XVK%XWWRQ 6SHHG6HOHFWHG33% TXL SHUPHW G¶HQJDJHU OD
QRXYHOOHYLWHVVHGHO¶DYLRQ
/HV PRGLILFDWLRQV G¶DIILFKDJHV FULWLTXHV VRQW FHOOHV FRUUHVSRQGDQWHV j OD QRWLILFDWLRQ GH
O¶HQJDJHPHQWGHODQRXYHOOHYLWHVVHSDUO¶DXWRSLORWH(OOHVVHUpVXPHQWjODPLVHjMRXUGXSDUDPqWUH
6W\OH6HWGHO¶(GLW%R[1XPHULF6SHHG(%1
/DPLVH HQ°XYUH GH QRWUH DUFKLWHFWXUH ORJLFLHOOH WROpUDQWH DX[ IDXWHV YLVH GRQF j GpWHFWHU OHV
GpIDLOODQFHVGHVIRQFWLRQVSRXYDQWPHQHUDX[SHUWHVGHFRQWU{OHRXDX[FRQWU{OHVHUURQpVDLQVLTX¶DX[
SHUWHV G¶DIILFKDJH HW DX[ DIILFKDJHV HUURQpV ORUVTXH O¶RQ FRQVLGqUH OHV FRQWU{OHV HW OHV DIILFKDJHV
FULWLTXHVTXHQRXVYHQRQVGHSUpVHQWHU
















GHX[W\SHVG¶LWHPVx /HVLQSXW3URFHVVLQJUHVSRQVDEOHVGHODJHVWLRQGHVpYpQHPHQWVUpVXOWDQWGHVDFWLRQVGHO¶XWLOLVDWHXUx /HV VHW3DUDPHWHU3URFHVVLQJ UHVSRQVDEOHV GH OD JHVWLRQ GHV GHPDQGHV GH PRGLILFDWLRQ GH
SDUDPqWUHV
&KDFXQGHVLWHPVSRVVqGHWURLVPRGHVGHGpIDLOODQFHYRLU7DEOHDXHW7DEOHDXx )0FRUUHVSRQGjODQRQH[pFXWLRQGHODIRQFWLRQx )0FRUUHVSRQGjO¶H[pFXWLRQHUURQpHGHODIRQFWLRQx )0FRUUHVSRQGjO¶H[pFXWLRQDXWRQRPHGHODIRQFWLRQ
&KDSLWUH0LVHHQ°XYUHGHO¶DUFKLWHFWXUHORJLFLHOOHWROpUDQWHDX[IDXWHV


















VHXOHPHQWVLFHOXLFLDUHoXXQHGHPDQGHG¶H[pFXWLRQGHO¶LQSXW3URFHVVLQJFRUUHVSRQGDQWx 3RXU OHV LWHPV GH W\SH VHW3DUDPHWHU3URFHVVLQJ OD PRGLILFDWLRQ GX SDUDPqWUH G¶XQ ZLGJHW HVW




QRXVFKRLVLVVRQVOHVLWHPVVXLYDQWVx SURFHVV0RXVH&OLFNHG GX 3LFWXUH3XVK%XWWRQ 6SHHG6HOHFWHG33% /¶DVVHUWLRQ FRUUHVSRQGDQW j













































&H FRQWU{OH SHUPHW GH GpWHFWHU OHV HUUHXUV OLpHV DX PRGH GH GpIDLOODQFH )0 ,O HVW
DSpULRGLTXHHWGpFOHQFKpVXUODUpFHSWLRQG¶XQpYpQHPHQW$B(9(17x 3RXUOHVLWHPVGHW\SHVHW3DUDPHWHU3URFHVVLQJ
R /HSUHPLHUFRQWU{OHXUG¶DVVHUWLRQYpULILHTXHVLOHZLGJHWUHoRLWXQHGHPDQGHG¶H[pFXWLRQ





SUpFpGHPPHQW XQH GHPDQGHG¶H[pFXWLRQ GXVHW3DUDPHWHU3URFHVVLQJ FRUUHVSRQGDQW&H
FRQWU{OHSHUPHWGHGpWHFWHUOHVHUUHXUVOLpHVDXPRGHGHGpIDLOODQFH)0,OHVWSpULRGLTXH






































































FDU OHXU GpIDLOODQFH VH SURSDJHUDLW HW SURYRTXHUDLW XQH SHUWH RX XQH HUURQpH GH FRQWU{OH$LQVL SDU
H[HPSOHODQRQH[pFXWLRQGHO¶LWHP.LGV6HUYHUSURFHVV0RXVH&OLFNHGLPSOLTXHUDLWTXHO¶pYpQHPHQW
PRXVH&OLFNHGQHVRLWSDVWUDQVPLVDXZLGJHWFLEOp'DQVOHFDVROHZLGJHWFLEOpHVWO¶XQGHQRVGHX[
ZLGJHWV FULWLTXHV FHOD UHYLHQW DX IDLW TX¶LO QH UHoRLW DXFXQH GHPDQGH G¶H[pFXWLRQ GH O¶LWHP
SURFHVV0RXVH&OLFNHG LO Q¶HQYRLH GRQF SDU FRQVpTXHQW SDV O¶pYpQHPHQW $B(9(17 DVVRFLp HW OH
FRQWU{OH QH VHUD SDV GpFOHQFKp FH TXL SURYRTXH GRQF XQH SHUWH GH FRQWU{OH /¶LWHP
6FHQH*UDSKILQG:LGJHW$W HVW pJDOHPHQW FULWLTXH FDU F¶HVW OXL TXL SHUPHW GH IDLUH O¶LGHQWLILFDWLRQ GX
ZLGJHWFLEOpSDUO¶DFWLRQGHO¶XWLOLVDWHXUXQHGpIDLOODQFHGHFHWLWHPSHXWGRQFSURYRTXHUXQHSHUWHRX
XQH HUURQpH GH FRQWU{OH (QILQ OD PLVH j MRXU GH OD KLpUDUFKLH GHV ZLGJHWV HIIHFWXpH SDU O¶LWHP




eWDQW GRQQp TXH QRXV DYRQV GpMj SUpVHQWp GDQV OH &KDSLWUH XQ H[HPSOH G¶DVVHUWLRQ HW GH






















FRPSRVDQW &20 GX &'6 GDQV XQH SDUWLWLRQ 3 /H GHX[LqPH RUGLQDWHXU 3& H[pFXWH OH FRGH
FRUUHVSRQGDQWDXFRPSRVDQW021 GX&'6GDQVXQHSDUWLWLRQ3(QILQ OH WURLVLqPHRUGLQDWHXU 3&
H[pFXWHOHFRGHFRUUHVSRQGDQWjO¶8$DVVRFLpGDQVXQHSDUWLWLRQ3
,PSOpPHQWDWLRQGXFRPSRVDQW&20
/H FRPSRVDQW&20 GX&'6 HVW GpYHORSSp HQ XWLOLVDQW QRWUH DSSURFKH j EDVH GHPRGqOHV YRLU
&KDSLWUH$LQVLLOHVWGpYHORSSpGHODPrPHPDQLqUHTXHQRXVO¶DYRQVSUpVHQWpGDQVOH&KDSLWUH




GX FRPSRVDQW &20 OHV FRPSRVDQWV GX VHUYHXU .LGV6HUYHU HW 6FHQH*UDSK DLQVL TXH OHV GLIIpUHQWV







,O HVW DERQQp DX[ GLIIpUHQWV pYpQHPHQWV$B(9(17GHVZLGJHWV j GHVWLQDWLRQ GH O¶8$ HW OHV
WUDQVPHWjWUDYHUVO¶XWLOLVDWLRQG¶XQFDQDOGHFRPPXQLFDWLRQHQPRGHTXHXLQJIRXUQLSDUOHVLPXODWHXU
$5,66,0 ,O UpFHSWLRQQH pJDOHPHQW JUkFH j O¶XWLOLVDWLRQ G¶XQ FDQDO GH FRPPXQLFDWLRQ HQPRGH
TXHXLQJOHVDSSHOVGHIRQFWLRQVSURYHQDQWGHO¶8$HWOHVWUDQVPHWDX[GLIIpUHQWVZLGJHWV(QILQLO
UpFHSWLRQQHOHVpYpQHPHQWVSURYHQDQWGHVDFWLRQVGHO¶XWLOLVDWHXUHWOHVWUDQVPHWDXVHUYHXUx *pUHUOHVFRPPXQLFDWLRQVHQWUHOH&20HWOH021













&RPPH OHPRQWUH OD )LJXUH TXL SUpVHQWH VRQ DUFKLWHFWXUH ORJLFLHOOH LO HVW FRQVWLWXp G¶XQH




































&H FRQWU{OHXU G¶DVVHUWLRQ HVW GpFOHQFKp SDU OD UpFHSWLRQ G¶XQH GHPDQGH G¶H[pFXWLRQ GH OD IRQFWLRQ









LI IXQFWLRQ&DOOFRQWDLQV^VRXUFHZSURFHVV0RXVH&OLFNHGSDUDPHWHUV` 		ZYLVLEOH  


































&H FRQWU{OHXU G¶DVVHUWLRQ HVW GpFOHQFKp SDU OD UpFHSWLRQ G¶XQH GHPDQGH G¶H[pFXWLRQ GH OD IRQFWLRQ




































,O UpFHSWLRQQH j WUDYHUV XQ FDQDO GH FRPPXQLFDWLRQ HQPRGH TXHXLQJ OHV GLIIpUHQWV pYpQHPHQWV
$B(9(17HQYR\pVSDUOHFRPSRVDQW021HWOHVWUDQVPHWVRXVIRUPHG¶pYpQHPHQWV,&2DX[








OH &KDSLWUH j XQH H[FHSWLRQ SUqV LOV HPEDUTXHQW GHV IRQFWLRQQDOLWpV VXSSOpPHQWDLUHV SRXU OH
WUDLWHPHQWGHVHUUHXUV3RXUFHWWHpWXGHGHFDVQRXVDYRQVFKRLVLGHQRWLILHUOHSLORWHORUVTX¶XQHHUUHXU
HVWGpWHFWpH&HOXLFLSHXWDORUVGpFLGHUSDUH[HPSOHG¶XWLOLVHUXQDXWUHV\VWqPHRXGHUHFRQILJXUHU





























QHSHUPHWSDVG¶REWHQLUGHVUpVXOWDWV UpDOLVWHVFHTXLQ¶pWDLWSDVGDQV OHSpULPqWUHGH ODWKqVH8QH
LPSOpPHQWDWLRQSOXVUpDOLVWHVXUXQYUDLQR\DX$5,1&SHUPHWWUDLWGHVPHVXUHVSOXVUpDOLVWHVDLQVL
TXH G¶HIIHFWXHU GHV RSWLPLVDWLRQV GHV PHVXUHV GH SHUIRUPDQFHV DLQVL TXH O¶LQIOXHQFH GH QRWUH










G¶DYLRQV FLYLOV DX GpEXW GHV DQQpHV  &HSHQGDQW SRXU GHV UDLVRQV G¶H[LJHQFHV GH VUHWp GH
IRQFWLRQQHPHQWO¶XWLOLVDWLRQGHFHVV\VWqPHVHVWOLPLWpHjO¶KHXUHDFWXHOOHjODFRPPDQGHHWDXFRQWU{OH
GHIRQFWLRQVQRQFULWLTXHV/¶REMHFWLIGHQRVWUDYDX[pWDLWGHGpPRQWUHUTX¶LOHVWSRVVLEOHGHFRQFHYRLU
HW GpYHORSSHU GHV V\VWqPHV LQWHUDFWLIV DYHF XQ QLYHDX GH VUHWp GH IRQFWLRQQHPHQW HW G¶XWLOLVDELOLWp





HW GpYHORSSHU GHV V\VWqPHV LQWHUDFWLIV DYHF XQ QLYHDX GH VUHWp GH IRQFWLRQQHPHQW HW G¶XWLOLVDELOLWp
VXIILVDQWSRXUTX¶LOVSXLVVHQWrWUHXWLOLVpVSRXUODFRPPDQGHHWOHFRQWU{OHGHV\VWqPHVFULWLTXHV
3RXU FHOD QRXV DYRQV WRXW G¶DERUG GpILQL GDQV OH &KDSLWUH OH SpULPqWUH GHV WUDYDX[ HW OHV
K\SRWKqVHV TXH QRXV DYRQV UHWHQXHV $LQVL QRXV QRXV LQWpUHVVRQV GDQV FHWWH WKqVH j OD VUHWp GH
IRQFWLRQQHPHQWGHVV\VWqPHVLQWHUDFWLIVHWSOXVSDUWLFXOLqUHPHQWjFHOOHGHOHXUVFRPSRVDQWVORJLFLHOV










1RWUH DSSURFKH YHUV XQH FRQFHSWLRQ ]pURGpIDXW GHV V\VWqPHV LQWHUDFWLIV SUpVHQWpH GDQV OH
&KDSLWUH FRQVLVWH HQ XQH VSpFLILFDWLRQ HW XQ GpYHORSSHPHQW j EDVH GH PRGqOHV GHV GLIIpUHQWV





1RWUH DSSURFKH GH FRQFHSWLRQ GHV V\VWqPHV LQWHUDFWLIV WROpUDQWV DX[ IDXWHV SUpVHQWpH GDQV OH
&KDSLWUHUHSRVHVXUXQHDUFKLWHFWXUHORJLFLHOOHEDVpHVXUODQRWLRQGHPpFDQLVPHDXWRWHVWDEOH&HWWH
DUFKLWHFWXUH UHSRVH VXU OD GpILQLWLRQ HW OD UpDOLVDWLRQ G¶XQ FRPSRVDQW FKDUJp GH OD YpULILFDWLRQ GH
O¶H[pFXWLRQGHVIRQFWLRQVGXV\VWqPHLQWHUDFWLIF
HVWjGLUHODFRPPDQGHRX&20/HFRPSRVDQWGH








$LQVL O¶DSSURFKH ]pURGpIDXW SHXW rWUHPLVH HQ°XYUH DX WUDYHUV GH O¶XWLOLVDWLRQ G¶XQ RXWLO QRPPp
&RQFOXVLRQ






FULWLTXH HQ VXLYDQW OH VWDQGDUG$5,1&'DQV QRV WUDYDX[ QRXV DYRQV XWLOLVp XQ VLPXODWHXU GH
V\VWqPHG¶H[SORLWDWLRQDYLRQLTXHQRPPp$5,66,0IRXUQLVVDQWO¶LVRODWLRQGHVGLIIpUHQWVFRPSRVDQWV



































/D UpDOLVDWLRQ G¶XQH LPSOpPHQWDWLRQ UpDOLVWH GH QRWUH DSSURFKH QpFHVVLWH GHV DQDO\VHV
FRPSOpPHQWDLUHV TXL pWDLHQW KRUV GX SpULPqWUH GH OD WKqVH HW QpFHVVLWHQW GHV PR\HQV G¶LQJpQLHULH
LQGXVWULHOVFRQVpTXHQWV
3UHPLqUHPHQWQRXVDYRQVSUpVHQWpXQHDSSURFKHjEDVHGHPRGqOHVIRQGpHVXUODPRGpOLVDWLRQGX











JDUDQWLUTXH OHVPpFDQLVPHVGH WROpUDQFH DX[ IDXWHVGpWHFWHQW WRXWHV OHV HUUHXUV SRXYDQWPHQHU j OD
&RQFOXVLRQ

GpIDLOODQFH GX V\VWqPH&HFL SHXW rWUH UpDOLVp FRPPH QRXV O¶DYRQV SUpVHQWp GDQV OH &KDSLWUH HQ
PHQDQW XQH FDPSDJQH G¶LQMHFWLRQ GH IDXWHV SHUPHWWDQW GH YpULILHU OD FRXYHUWXUH GH GpWHFWLRQ GX
FRPSRVDQWFKDUJpGHUpDOLVHUOHFRQWU{OHGHVGLIIpUHQWHVDVVHUWLRQVGpILQLHV
7URLVLqPHPHQWQRXVDYRQVSUpVHQWpXQHLPSOpPHQWDWLRQGHQRWUHDSSURFKHVXUXQVLPXODWHXU&HWWH
LPSOpPHQWDWLRQ D XQ EXW GH SUHXYH GH FRQFHSW8QH LPSOpPHQWDWLRQ UpHOOH QpFHVVLWH G¶HQYLVDJHU OD
PDQLqUHGRQW OH ORJLFLHO VHUD ILQDOHPHQW LPSODQWp(QHIIHW FHOXLFL SHXW rWUH LPSODQWp FRPPHQRXV
O¶DYRQVPRQWUpGDQVQRWUHpWXGHGHFDVHQH[pFXWDQWOHVPRGqOHV,&2jO¶DLGHG¶XQLQWHUSUqWHGHUpVHDX





SURSRVp GDQV OD VHFWLRQ XQH DSSURFKH V¶DSSX\DQW VXU OHV PRGqOHV GH WkFKHV SRXU FRPSDUHU




SOXVILDEOHODFKDUJHGH WUDYDLOGXSLORWH ,OHVWpJDOHPHQWHVVHQWLHOGHYDOLGHU O¶DSSOLFDELOLWpGHFHWWH
DSSURFKHGDQVXQSURFHVVXVGHFRQFHSWLRQHWGHGpYHORSSHPHQWJOREDO'HSOXVLOSHXWrWUHpJDOHPHQW
LQWpUHVVDQWG¶pWXGLHUGLIIpUHQWVPR\HQVGHUHFRXYUHPHQWTXHFHOXLTXHQRXVDYRQVSURSRVp(QHIIHW







 &pOLD 0DUWLQLH 3KLOLSSH 3DODQTXH 5DFLP )DKVVL -HDQ3DXO %ODQTXDUW &DPLOOH
)D\ROODV &KULVWHO 6HJXLQ 7DVN 0RGHO%DVHG 6\VWHPDWLF $QDO\VLV RI %RWK 6\VWHP
)DLOXUHV DQG +XPDQ (UURUV ,((( 7UDQVDFWLRQV RQ +XPDQ0DFKLQH 6\VWHPV ¬
SDUDvWUHSDJHV
 &DPLOOH)D\ROODV-HDQ&KDUOHV)DEUH3KLOLSSH3DODQTXHeULF%DUERQL'DYLG1DYDUUH
<DQQLFN'HOHULV ,QWHUDFWLYH FRFNSLWV DV FULWLFDO DSSOLFDWLRQV DPRGHO±EDVHGDQGD







 &DPLOOH )D\ROODV -HDQ&KDUOHV )DEUH 3KLOLSSH 3DODQTXH 0DUWLQ &URQHO 'DYLG
1DYDUUH <DQQLFN 'HOHULV $ 6RIWZDUH,PSOHPHQWHG )DXOW7ROHUDQFH $SSURDFK IRU
&RQWURO DQG 'LVSOD\ 6\VWHPV LQ $YLRQLFV ,Q 3URF RI WKH WK ,((( 3DFLILF 5LP
,QWHUQDWLRQDO6\PSRVLXPRQ'HSHQGDEOH&RPSXWLQJ35'&,(((SS
 &DPLOOH )D\ROODV &pOLD0DUWLQLH 3KLOLSSH 3DODQTXH <DQQLFN 'HOHULV -HDQ&KDUOHV














 &DPLOOH )D\ROODV &pOLD 0DUWLQLH 'DYLG 1DYDUUH 3KLOLSH 3DODQTXH 5DFLP )DKVVL)DXOW7ROHUDQW 8VHU ,QWHUIDFHV IRU &ULWLFDO 6\VWHPV 'XSOLFDWLRQ 5HGXQGDQF\ DQG
'LYHUVLW\ DV 1HZ 'LPHQVLRQV RI 'LVWULEXWHG 8VHU ,QWHUIDFHV ,Q 3URF RI WKH WK
:RUNVKRS RQ 'LVWULEXWHG 8VHU ,QWHUIDFHV DQG 0XOWLPRGDO ,QWHUDFWLRQ '8, 
3URFHHGLQJVRI'8,S
 -RVp/XLV6LOYD&DPLOOH)D\ROODV$UQDXG+DPRQ3KLOLSSH3DODQTXH&pOLD0DUWLQLHeULF%DUERQL$QDO\VLVRI:,03DQG3RVW:,03,QWHUDFWLYH6\VWHPVEDVHGRQ)RUPDO








 &DPLOOH )D\ROODV $GGUHVVLQJ GHSHQGDELOLW\ IRU LQWHUDFWLYH V\VWHPV DSSOLFDWLRQ WR
LQWHUDFWLYH FRFNSLWV ,Q 3URF RI WKH WK $&0 6,*&+, V\PSRVLXP RQ (QJLQHHULQJ
,QWHUDFWLYH&RPSXWLQJ6\VWHPV(,&6$&0SS
$UWLFOHVGHFRQIpUHQFHVLQWHUQDWLRQDOHVDYHFDFWHVHWDFFHSWDWLRQVXUUpVXPp
 &DPLOOH )D\ROODV 3KLOLSSH 3DODQTXH -HDQ&KDUOHV )DEUH 'DYLG 1DYDUUH <DQQLFN


































0RGHOOLQJ $Q ,QWHJUDWHG (QYLURQPHQW 6XSSRUWLQJ &RH[HFXWLRQ RI 7DVNV DQG 6\VWHPV
0RGHOV´ 3URFHHGLQJV RI WKH 1G $&0 6,*&+, 6\PSRVLXP RQ (QJLQHHULQJ ,QWHUDFWLYH
&RPSXWLQJ6\VWHPV1HZ<RUN1<86$$&0
%DUERQL (ULF 3KLOLSSH 3DODQTXH 'DYLG 1DYDUUH DQG 6DQGUD %DVQ\DW ³$ )RUPDO 'HVFULSWLRQ









%DUERVD 5LFDUGR 1XQR 6LOYD DQG -RmR0iULR &XQKD FV;FHSWLRQ )LUVW 6WHSV WR 3URYLGH )DXOW
,QMHFWLRQIRUWKH'HYHORSPHQWRI6DIH6\VWHPVLQ$XWRPRWLYH,QGXVWU\9ROLQ'HSHQGDEOH
&RPSXWLQJ HGLWHG E\ 0DUFR 9LHLUD DQG -RmR&DUORV &XQKD  6SULQJHU %HUOLQ
+HLGHOEHUJ








%DVWLGH 5pPL DQG 3KLOLSSH $ 3DODQTXH ³$ 9LVXDO DQG )RUPDO *OXH EHWZHHQ $SSOLFDWLRQ DQG
,QWHUDFWLRQ´-9LV/DQJ&RPSXWQR
%DVWLGH5pPL'DYLG1DYDUUH3KLOLSSH3DODQTXH$PpOLH6FK\QDQG3LHUUH'UDJLFHYLF ³$0RGHO
EDVHG $SSURDFK IRU 5HDOWLPH (PEHGGHG 0XOWLPRGDO 6\VWHPV LQ 0LOLWDU\ $LUFUDIWV´
3URFHHGLQJVRI WKHWK ,QWHUQDWLRQDO&RQIHUHQFHRQ0XOWLPRGDO ,QWHUIDFHV1HZ<RUN1<
86$$&0












*DPH 8VHU ([SHULHQFH (YDOXDWLRQ HGLWHG E\ 5HJLQD %HUQKDXSW 6SULQJHU ,QWHUQDWLRQDO
3XEOLVKLQJ6ZLW]HUODQG
%ODQFK5HQDXGDQG0LFKHO%HDXGRXLQ/DIRQ³3URJUDPPLQJ5LFK,QWHUDFWLRQV8VLQJWKH+LHUDUFKLFDO
6WDWH 0DFKLQH 7RRONLW´ 3URFHHGLQJV RI WKH :RUNLQJ &RQIHUHQFH RQ $GYDQFHG 9LVXDO
,QWHUIDFHV1HZ<RUN1<86$$&0
%RZHQ-XG\DQG6WHYH5HHYHV³0RGHOOLQJ8VHU0DQXDOVRI0RGDO0HGLFDO'HYLFHVDQG/HDUQLQJ
IURP WKH ([SHULHQFH´ 3URFHHGLQJV RI WKH WK $&0 6,*&+, 6\PSRVLXP RQ (QJLQHHULQJ
,QWHUDFWLYH&RPSXWLQJ6\VWHPV1HZ<RUN1<86$$&0
%UDW *XLOODXPH &pOLD 0DUWLQLH DQG 3KLOLSSH 3DODQTXH 9	9 RI /H[LFDO 6\QWDFWLF DQG 6HPDQWLF
3URSHUWLHVIRU,QWHUDFWLYH6\VWHPVWKURXJK0RGHO&KHFNLQJRI)RUPDO'HVFULSWLRQRI'LDORJ
9RO  LQ+XPDQ&RPSXWHU ,QWHUDFWLRQ+XPDQ&HQWUHG'HVLJQ$SSURDFKHV0HWKRGV














&KHUHTXH 0DUF 'DYLG 3RZHOO 3KLOLSSH 5H\QLHU -HDQ/XF 5LFKLHU DQG -DFTXHV 9RLURQ ³$FWLYH
UHSOLFDWLRQLQ'HOWD´)DXOW7ROHUDQW&RPSXWLQJ)7&6'LJHVWRI3DSHUV7ZHQW\
6HFRQG,QWHUQDWLRQDO6\PSRVLXPRQ





&RQLQ[ .DULQ (UZLQ &XSSHQV -RDQ 'H %RHFN DQG &KULV 5D\PDHNHUV ³,QWHJUDWLQJ 6XSSRUW IRU
8VDELOLW\(YDOXDWLRQLQWR+LJK/HYHO,QWHUDFWLRQ'HVFULSWLRQVZLWK1L00L7´3URFHHGLQJVRI



































'XPDV%UXQR'HQLV /DODQQH'RPLQLTXH*XLQDUG5HWR.RHQLJ DQG5ROI ,QJROG ³6WUHQJWKV DQG
:HDNQHVVHV RI 6RIWZDUH$UFKLWHFWXUHV IRU WKH 5DSLG&UHDWLRQ RI7DQJLEOH DQG0XOWLPRGDO
,QWHUIDFHV´ 3URFHHGLQJV RI WKH 1G ,QWHUQDWLRQDO &RQIHUHQFH RQ 7DQJLEOH DQG (PEHGGHG
,QWHUDFWLRQ1HZ<RUN1<86$$&0
($6$ ³&6´ &HUWLILFDWLRQ 6SHFLILFDWLRQV DQG $FFHSWDEOH 0HDQV RI &RPSOLDQFH IRU /DUJH
$HURSODQHV
(VWHEDQ2OLYLHU 6WpSKDQH&KDWW\ DQG 3KLOLSSH$ 3DODQTXH ³:KL]]
(G D YLVXDO HQYLURQPHQW IRU
EXLOGLQJ KLJKO\ LQWHUDFWLYH VRIWZDUH´ (GLWHG E\.QXW1RUGE\ 3HU++HOPHUVHQ'DYLG -











)D\ROODV&&0DUWLQLH 3 3DODQTXH<'HOHULV -& )DEUH DQG'1DYDUUH ³$Q$SSURDFK IRU
$VVHVVLQJ WKH ,PSDFW RI 'HSHQGDELOLW\ RQ 8VDELOLW\ $SSOLFDWLRQ WR ,QWHUDFWLYH &RFNSLWV´
'HSHQGDEOH&RPSXWLQJ&RQIHUHQFH('&&7HQWK(XURSHDQ





















SRVW:,03 SRXU OHV FRFNSLW LQWHUDFWLIV´ 3K' 'LVVHUWDWLRQ 8QLYHUVLWp 7RXORXVH ,,,  3DXO
6DEDWLHU
+DPRQ $UQDXG 3KLOLSSH 3DODQTXH -RVp /XuV 6LOYD <DQQLFN 'HOHULV DQG (ULF %DUERQL ³)RUPDO
'HVFULSWLRQRI0XOWLWRXFK,QWHUDFWLRQV´3URFHHGLQJVRIWKHWK$&06,*&+,6\PSRVLXPRQ
(QJLQHHULQJ,QWHUDFWLYH&RPSXWLQJ6\VWHPV1HZ<RUN1<86$$&0
+DQ 6HXQJMDH.DQJ* 6KLQ DQG +DUROG $ 5RVHQEHUJ ³'2&725 DQ LQWHJUDWHG VRIWZDUH IDXOW





























.UDVQHU*OHQQ( DQG 6WHSKHQ7 3RSH ³$&RRNERRN IRU8VLQJ WKH0RGHOYLHZ&RQWUROOHU8VHU
,QWHUIDFH3DUDGLJPLQ6PDOOWDON´-2EMHFW2ULHQWHG3URJUDP6,*63XEOLFDWLRQVQR







/DWRVFKLN 0DUF (ULFK ³'HVLJQLQJ 7UDQVLWLRQ 1HWZRUNV IRU 0XOWLPRGDO 95,QWHUDFWLRQV 8VLQJ D
0DUNXS /DQJXDJH´3URFHHGLQJV RI WKH WK ,((( ,QWHUQDWLRQDO &RQIHUHQFH RQ0XOWLPRGDO
,QWHUIDFHV:DVKLQJWRQ'&86$,(((&RPSXWHU6RFLHW\
/DXHU 00LFKDsO -pURPH (UPRQW )UpGpULF %RQLRO DQG &ODLUH 3DJHWWL ³:RUVW &DVH 7HPSRUDO
&RQVLVWHQF\LQ,QWHJUDWHG0RGXODU$YLRQLFV6\VWHPV´+LJK$VVXUDQFH6\VWHPV(QJLQHHULQJ
+$6(,(((WK,QWHUQDWLRQDO6\PSRVLXPRQ
/HOOL 9DOpULD $UQDXG %ORXLQ DQG %DXGU\ %HQRLW ³&ODVVLI\LQJ DQG 4XDOLI\LQJ *8, 'HIHFWV´
3URFHHGLQJVRIWKHWK,(((,QWHUQDWLRQDO&RQIHUHQFHRQ6RIWZDUH7HVWLQJ9HULILFDWLRQDQG
9DOLGDWLRQS
/LPERXUJ 4XHQWLQ ³0XOWL3DWK 'HYHORSPHQW RI 8VHU ,QWHUIDFHV´ 3K' GLVVHUWDWLRQ 8QLYHUVLWp
FDWKROLTXHGH/RXYDLQ










$GGUHVV 6FDODELOLW\ ,VVXHV LQ 7DVN 0RGHOV 9RO  LQ +XPDQ&RPSXWHU ,QWHUDFWLRQ ±
,17(5$&7HGLWHGE\3HGUR&DPSRV1LFKRODV*UDKDP-RDTXLP-RUJH1XQR1XQHV
3KLOLSSH3DODQTXHDQG0DUFR:LQFNOHU6SULQJHU%HUOLQ+HLGHOEHUJ




0DUWLQLH&pOLD 3KLOLSSH3DODQTXH'DYLG1DYDUUH0DUFR:LQFNOHU DQG(UZDQQ3RXSDUW ³0RGHO
EDVHG 7UDLQLQJ $Q $SSURDFK 6XSSRUWLQJ 2SHUDELOLW\ RI &ULWLFDO ,QWHUDFWLYH 6\VWHPV´
%LEOLRJUDSKLH

3URFHHGLQJV RI WKH UG $&0 6,*&+, 6\PSRVLXP RQ (QJLQHHULQJ ,QWHUDFWLYH &RPSXWLQJ
6\VWHPV1HZ<RUN1<86$$&0
0DUWLQLH&pOLD3KLOLSSH3DODQTXH0DUFR:LQFNOHUDQG6WpSKDQH&RQYHUV\³'5($0(5$'HVLJQ





9RO  LQ+XPDQ&RPSXWHU ,QWHUDFWLRQ+XPDQ&HQWUHG'HVLJQ$SSURDFKHV0HWKRGV








XQH H[SORLWDWLRQ V\QHUJLTXHV GHV WkFKHV HW GX V\VWqPH´ 3K' GLVVHUWDWLRQ
8QLYHUVLWp7RXORXVH,
1DYDUUH'DYLG3KLOLSSH3DODQTXH -HDQ)UDQFRLV/DGU\ DQG(ULF%DUERQL ³,&2V$0RGHO%DVHG
8VHU,QWHUIDFH'HVFULSWLRQ7HFKQLTXHGHGLFDWHGWR,QWHUDFWLYH6\VWHPV$GGUHVVLQJ8VDELOLW\
5HOLDELOLW\ DQG 6FDODELOLW\´$&0 7UDQVDFWLRQV RQ &RPSXWHU+XPDQ ,QWHUDFWLRQ 72&+,
$&0
1DYDUUH'DYLG3KLOOLSSH3DODQTXH-HDQ)UDQoRLV/DGU\DQG6DQGUD%DVQ\DW³$Q$UFKLWHFWXUHDQGD










DQG 'DWD )XVLRQ´3URFHHGLQJV RI WKH ,17(5$&7 
 DQG &+, 
 &RQIHUHQFH RQ +XPDQ
)DFWRUVLQ&RPSXWLQJ6\VWHPV1HZ<RUN1<86$$&0























$SSURDFK IRU 6XSSRUWLQJ (QJLQHHULQJ 8VDELOLW\ (YDOXDWLRQ RI ,QWHUDFWLRQ 7HFKQLTXHV´
3URFHHGLQJV RI WKH UG $&0 6,*&+, 6\PSRVLXP RQ (QJLQHHULQJ ,QWHUDFWLYH &RPSXWLQJ
6\VWHPV1HZ<RUN1<86$$&0
3DODQTXH3KLOLSSH5HJLQD%HUQKDXSW'DYLG1DYDUUH0RXUDG2XOGDQG0DUFR:LQFNOHU³6XSSRUWLQJ
8VDELOLW\ (YDOXDWLRQ RI 0XOWLPRGDO 0DQ0DFKLQH ,QWHUIDFHV IRU 6SDFH *URXQG 6HJPHQW
$SSOLFDWLRQV8VLQJ3HWULQHWV%DVHG)RUPDO6SHFLILFDWLRQ´(GLWHGE\$PHULFDQ ,QVWLWXWHRI
$HURQDXWLFV DQG $VWURQDXWLFV 3URFHHGLQJV RI WKH &RQIHUHQFH RQ 6SDFH 2SHUDWLRQV 
6SDFH2SV
3DODQTXH3KLOLSSH5pPL%DVWLGHDQG/RXLV'RXUWH³&RQWH[WXDO+HOSIRU)UHH:LWK)RUPDO'LDORJXH









3DVFRDO(-5XILQR76FKRRIV DQG-:LQGVRU³$02%$ $5,1&6LPXODWRU IRU0RGXODU
6SDFH%DVHG$SSOLFDWLRQV´









3LQWDUG /XGRYLF ³)URP 6DIHW\ $QDO\VLV WR ([SHULPHQWDO 9DOLGDWLRQ E\ )DXOW ,QMHFWLRQ  &DVH RI
$XWRPRWLYH (PEHGGHG 6\VWHPV´ 3K' GLVVHUWDWLRQ ,QVWLWXW 1DWLRQDO 3RO\WHFKQLTXH GH
7RXORXVH
3QXHOL$$SSOLFDWLRQVRIWHPSRUDO ORJLF WRWKHVSHFLILFDWLRQDQGYHULILFDWLRQRIUHDFWLYHV\VWHPV$




² ³,QWHJUDWHG PRGXODU DYLRQLFV´ $HURVSDFH DQG (OHFWURQLFV &RQIHUHQFH  1$(&21 
3URFHHGLQJVRIWKH,(((1DWLRQDOYRO






DYLRQLFV HQGXVHUV´'LJLWDO $YLRQLFV 6\VWHPV &RQIHUHQFH '$6&  ,((($,$$ QG
&&
5LHGHU 5DIDHO $OEHUWR %DUERVD 5DSRVR DQG0DUFLR 6DUURJOLD 3LQKR ³$0HWKRGRORJ\ WR 6SHFLI\
7KUHHGLPHQVLRQDO,QWHUDFWLRQ8VLQJ3HWUL1HWV´-9LV/DQJ&RPSXW$FDGHPLF3UHVV,QF
QRMXQ







5XVKE\ -RKQ ³3DUWLWLRQLQJ IRU 6DIHW\ DQG 6HFXULW\ 5HTXLUHPHQWV 0HFKDQLVPV DQG $VVXUDQFH´
1$6$&RQWUDFWRU5HSRUW1$6$/DQJOH\5HVHDUFK&HQWHU












(ULF %DUERQL ³$QDO\VLV RI :,03 DQG 3RVW :,03 ,QWHUDFWLYH 6\VWHPV EDVHG RQ )RUPDO















2YHUDOO$SSURDFK DQG2SHQ ,VVXHV´3URFHHGLQJV RI WKH7KLUG ,QWHUQDWLRQDO&RQIHUHQFH RQ
6RIWZDUH(QJLQHHULQJIRU5HVLOLHQW6\VWHPV%HUOLQ+HLGHOEHUJ6SULQJHU9HUODJ
















&RPSRQHQWV IRU 'HSHQGDEOH ,QWHUDFWLYH &RFNSLWV 8VLQJ )RUPDO 'HVFULSWLRQ 7HFKQLTXHV´
3URFHHGLQJV RI WKH  ,((( WK 3DFLILF 5LP ,QWHUQDWLRQDO 6\PSRVLXP RQ 'HSHQGDEOH
&RPSXWLQJ:DVKLQJWRQ'&86$,(((&RPSXWHU6RFLHW\
7DQNHX&KRLWDW $GULHQQH ³$SSURFKHV RXWLOOpHV SRXU OH GpYHORSSHPHQW GHV V\VWqPHV LQWHUDFWLIV





7KLPEOHE\ +DUROG DQG $QG\ *LPEOHWW ³'HSHQGDEOH NH\HG GDWD HQWU\ IRU LQWHUDFWLYH V\VWHPV´
3URFHHGLQJV RI WKH WK ,QWHUQDWLRQDO:RUNVKRS RQ)RUPDO0HWKRGV IRU ,QWHUDFWLYH 6\VWHPV
)0,6













:DVVHUPDQ $QWKRQ\ , ³8VHU 6RIWZDUH (QJLQHHULQJ DQG WKH 'HVLJQ RI ,QWHUDFWLYH 6\VWHPV´














<HK <LQJ & %RE ³'HVLJQ &RQVLGHUDWLRQV LQ %RHLQJ  )O\%\:LUH &RPSXWHUV´ UG ,(((














V\VWqPHV LQWHUDFWLIV SHUPHWWDQW j O¶pTXLSDJH G¶LQWHUDJLU DYHF GHV DSSOLFDWLRQV LQWHUDFWLYHV &HV
DSSOLFDWLRQVVRQWDIILFKpHVVXUGHVpFUDQVjWUDYHUVO¶XWLOLVDWLRQG¶XQGLVSRVLWLIVLPLODLUHjXQFODYLHUHW
XQHVRXULV3RXUGHVUDLVRQVG¶H[LJHQFHVGHVUHWpGHIRQFWLRQQHPHQWO¶XWLOLVDWLRQGHFHVV\VWqPHVHVW
OLPLWpH j O¶KHXUH DFWXHOOH j OD FRPPDQGH HW DX FRQWU{OH GH IRQFWLRQV DYLRQLTXHV QRQ FULWLTXHV
&HSHQGDQWO¶XWLOLVDWLRQGHFHVV\VWqPHVGDQVOHVFRFNSLWVG¶DYLRQVFLYLOVDSSRUWHGHQRPEUHX[DYDQWDJHV
WHOVTX¶XQHDPpOLRUDWLRQGHO¶pYROXWLYLWpGXFRFNSLWTXLDPqQHQWOHVLQGXVWULHOVjFKHUFKHUFRPPHQW



















7KH FUHZ LQWHUDFWV WKURXJK SK\VLFDO GHYLFHV VLPLODU WR NH\ERDUG DQG PRXVH ZLWK LQWHUDFWLYH












.H\ZRUGV ,QWHUDFWLYH &ULWLFDO 6\VWHPV 'HSHQGDELOLW\ 6RIWZDUH $UFKLWHFWXUH 0RGHO%DVHG
$SSURDFK)DXOWWROHUDQFH$LUFUDIWFRFNSLWV

